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Declaration for the InterimAction Record of Decision
Site Nane and Location

H Area G oundwater Operable Unit
Savannah River Site
Ai ken County, South Carolina

The H Area Groundwater Cperable Unit is the groundwater associated with the H Area Hazardous
Wast e Managenent Facility (HAWF). Both the H Area Groundwater Qperable Unit and the H Area HWWF
are part of the H Area Fundanental Study Area. The H Area HWW (Buil di ng Nunbers 904-44G

904- 45G 904-46G and 904-56G is listed as a Resource Conservation and Recovery Act (RCRA)
related unit in Appendix H of the Federal Facility Agreement (FFA) for the Savannah River Site
(SRS). These terns have been defined in the InterimAction Proposed Plan for the H Area

G oundwat er Qperable Unit. That docunment is part of the admnistrative record for this unit and
is the docunent on which this declaration and the acconpanyi ng Record of Decision are based.

Statenent of Basis and Purpose

The purpose of this InterimAction Record of Decision (IRCD) is to address the potenti al
concerns at the HArea Goundwater Operable Unit under a programthat conprehensively and
responsi vely neets the needs of Conprehensive Environnental Response, Conpensation, and
Liability Act (CERCLA) and supports the SRS RCRA Permit as the prinmary deci sion-naking
authority. |If the renedy appearing in the permt is significantly revised, a review of this
interimaction will be perfornmed to determ ne whether requirenents for continued protection of
human health and the environnent are being net.

Thi s docunment presents the selected interimcorrective action for the H Area G oundwat er
Operable Unit at the SRS, which was devel oped in accordance with the FFA. This decision is
based on the Adnministrative Record File for this specific unit. The selected interimaction
under CERCLA is no further action beyond that required by the corrective action as identified in
the SRS RCRA Pernit.

Assessnent of the Site

The H Area HWF is a source specific operable unit within the H Area Fundanental Study Area.

The HArea HMWF is located in the center of SRS, Southwest of Road E and North of Road 4
approximately 16 mles fromthe nearest plant boundary. The H Area HWWF consi sted of three

unl i ned earthen basins that had a conbi ned nmaxi mum operating capacity of 26.5 mllion gallons of
waste wat er during operation. The groundwater contam nation plunme associated with these basins
is called the HArea Groundwater Qperable Unit and is observed in a zone which extends fromthe
water table surface to approxinmately 150 feet below | and and surface an area of approxinately
200 acres. The primary contaminants are tritium alpha, and beta emtting radi onuclides, and
hazardous netals. The potential pathway for contam nation fromthe H Area G oundwater Operable
Unit is through discharge of contam nation into an onsite stream

Remedi al alternatives were devel oped for corrective action of the H Area G oundwater Qperable
Unit as part of the SRS RCRA Permt process. Moni toring and investigation of the groundwater
operable unit is being conducted. DCE i s scoping a phased approach to identify the optimal
sequence of activities for corrective action.



Description of the Sel ected Renmedy

Cl osure of the H Area HWF was conducted under a RCRA closure plan approved by the South

Carol i na Departnent of Health and Environmental Control (SCDHEC). The corrective action of the
groundwat er operabl e unit associated with these basins is being addressed under the SRS RCRA
Permt.

The CERCLA selected alternative for the HArea Goundwater Qperable Unit is no further action
beyond that required by the SRS RCRA Permt. The renedy described in the 1992 SRS RCRA Pernit
provides for recovery of contam nated groundwater via extraction wells and treatnent of

hazar dous constituents and radi onuclides (except tritiumand nitrates). The treated water under
the conditions of current permt will be injected into the shallow aquifer at the upgradient
extent of the plune. DCE has been proceeding to inplenent this action. On March 1, 1995, the
renewal of the SRS RCRA Permit was issued as a draft for public/permttee review and conment.

Decl aration Statenent

Corrective action for thc HArea Goundwater Qperable Unit is specified by the SRS RCRA Pernit
issued by the State of South Carolina. Pursuant to the FFA, the permt addresses all identified
constituents capabl e of harm ng human health and the environnment. This action has been
determined to be protective of human health and the environnment under CERCLA Therefore, no
further renedial action beyond or in addition to that established under the SRS RCRA Pernmit is
necessary under CERCLA.

<I MG SRC 0495225>

Dat e Thomas F. Heenan
Assi stant Manager for
Envi ronnental Restoration and Solid Waste
U S. Departnent of Energy

<I MG SRC 0495225A>

Dat e John H Hanki nson, Jr.
Regi onal Admi ni strator
U S. Environnental Protection Agency
Region IV



l. Site and Qperable Unit Nanes, Locations, and Descriptions

The Savannah River Site (SRS) occupies approxi nately 300 square mles (800 square knm) adjacent
to the Savannah River, principally in A ken and Barnwell Counties of South Carolina (Figure 1).
SRS is a secured facility with no permanent residents. The site is approximately 25 mles (40
km sout heast of Augusta, Georgia, and 20 mles (32 kn) south of Aiken, South Carolina SRS is
owned by the United States Departnent of Energy (DCE). Westinghouse Savannah River Conpany
(WBRC) is the nmanagi ng and operating contractor for DCE

The original mssion of the site was to produce nuclear materials for national defense.
Recycling and reloading of tritiumto keep the nation's supply of nuclear weapons read is a
continuing site mssion. Today the Separations Facilities, of which HArea is a part, are
processing existing inventories of nmaterials for a variety of purposes, including supplying

Pl ut oni um 238 for deep space probes and processing inventoried liquid radioactive materials into
solid formfor storage and testing. This activity is expected to continue for several years.

The HArea HWF is a RCRA-regul ated unit (Figure 2). As an operable unit, the basins conprising
the HArea HAWF were stabilized and closed in 1991. The H Area Goundwater Qperable Unit is the
G oundwat er associated with the HArea HWF. Contami nant plunes are shown on Figure 3.

1. Operable Unit Hi story and Conpliance Hi story
Qperable Unit History

The H Area HWW consists of a series of three hydraulically connected unlined basins (H1, H 2,
and H4). Basins H1, H2 and H 3, were constructed in 1955. Basin H4 was built in 1962 to
replace basin H3. Since basin H3, was not used after 1962, it is considered Conprehensive
Envi ronnent al Response, Conpensation, and Liability Act (CERCLA) site and uas not part of the
Resour ce Conservation and Recovery Act (RCRA) closure. However, Basin H3 was filled in and
covered as part of the closure of the other three basins. This action satisfied the CERCLA
requirenents. Wastewater flow to the basins was term nated on Novenber 7, 1988 in accordance
with the requirements of RCRA. The H Area HWWF recei ved waste effluents fromH Area chem cal
separations facilities such as the nitric acid recovery unit waste storage system evaporator
over heads, and general purpose overheads. The waste stream contai ned hazardous constituents and
low | evel s of radionuclides. Radioactivity released to these basins was due prinmarily to
tritium

The basins were cl osed by dewatering, physically and chemcally stabilizing the renaining sludge
on the bottomof the basins and placing a nmulti-layer clay/soil cover over them The cover
system reduces rai nwater contact with the stabilized sludge and further contam nation of the

gr oundwat er .

Conpl i ance Hi story

The entire SRS was placed on the National Priorities List (NPL) in Decenber 1989. Foll owi ng
that date, RCRA preventive activities at the H Area HAWF have al so been required to neet CERCLA
regul ations. The Federal Facilities Agreement, which became effective in 1993, fornalized the
integration of RCRA and CERCLA in renediations on the SRS. Renediation of environnental

contami nation on the SRS is directed bs a Federal Facility Agreenent (FFA), which was signed by
EPA Region 1V, DCE, and SCDHEC and becane effective August 16, 1993. The FFA identifies all
sites that nmay require remedi ati on and establishes an adm nistrative process to set priorities
and gui de response actions. The FFA requires CERCLA Records of Decision for all RCRA deci sions.

<I MG SRC 0495225B>
<I MG SRC 0495225C>

Preventive actions at the H Area HWF were conducted pursuant to the requirenents of RCRA per
Settl enent Agreenent 87-27-SWbetween SCDHEC and DCE. In 1988, a RCRA dosure Plan was
submtted to SCODHEC. The cl osure plan underwent revisions to address SCDHEC comments prior to
approval in 1989. dosure of the HArea HMWF was begun in 1989, conpleted in January 1991, and
the unit was certified closed in February 1991. In April 1991, the closure certification was
accepted by SCDHEC as being in conpliance with RCRA requirenments. Following a review of the
SCDHEC RCRA action, EPA determined that it was protective of hunan health and the environnent



and that no additional actions were necessary. The three parties to the FFA then enbodied this
decision in a CERCLA Record of Decision on the closed basins which was signed on Septenber 10,
1993. A RCRA Pernit Application for Postclosure Care of the cover and to address groundwater
contam nation was submtted in Decenber 1990 and revised in 1992. SCDHEC addressed the H Area
HAWF in the SRS RCRA Permt effective Novenber 1992. This permt required submttal of a
corrective action plan for the groundwater associated with the HArea HWF. The Corrective
Action Plan was included in the RCRA Permit Renewal Application (submtted in Cctober 1993). On
March 1, 1995, as part of renewal of the permt, a draft SPS RCRA Pernmit was issued for
public/permttee review and conmrent. |ssuance of the renewed SRS RCRA Pernit is anticipated in
the near term

I11. Hghlights of Community Participation

The public comment period for the H Area G oundwater Operable Unit Interim Action Proposed Pl an
was from Decenber 14, 1994 to February 15, 1995. The comments received on the InterimAction
Proposed Plan are addressed in the Responsiveness Sunmmary found in Appendi x B.

V. Scope and Rol e of Qperable Unit Wthin the Site Strategy

The description of the remedy addressi ng groundwater contam nation at the H Area G oundwat er
Qperable Unit, summarized below, is fromthe SRS RCRA Pernmit.

As described in the SRS RCRA Permt the goal of renediation of the H Area G oundwater Qperable
Unit is to | ower contami nant concentrations in the groundwater associated with the H Area HWF
to levels specified in the RCRA permt and to mnimze the discharge of contam nants to the

adj acent stream In accordance with the current 1992 SRS RCRA Permt, the renedi ation program
i ncl udes groundwater extraction, treatnent, and injection at the upgradient extent of the
contam nation. The renediation follow the closure of the H Area HWWF and precedes the
investigation of smaller source-specifies units in the H Area Fundanental Study Area. The

smal | er source-specific sites will require investigation and possibly renedi ati on in accordance
with the FFA. The groundwater renediation is an interi mneasure pending an evaluation of its
effectiveness in actual practice. The 1992 RCRA Pernit specifies that the overall corrective
action will be inplenented in phases and will be periodically reevaluated. The scope of The
phase | action coupled with possible future actions (i.e., Phase Il, Phase I11) will serve to
provi de protection to human health and the environnent.

V. Summary of Qperable Unit Characteristics and Contam nants

Waste effluents fromH Area chem cal separations facilities including the nitric acid recovery
unit, waste storage system evaporator overheads and general purpose evaporator overheads were
di scharged to the H Area HWF. Significant anounts of nitrate and caustic were discharged to
the basins. Tritiumwas the prinary radioactive constituent (99% released to the basins.
According to the RCRA Permt the following constituents have been detected at concentrations
above the Groundwater Protection Standard (GAPS) established in the 1992 SRS RCRA permt:



Hazar dous Constituents (South Carolina Hazardous Waste Managenent

Arsenic
Cadi um
Lead

Sel eni um
Li ndane

Bari um
Chr om um
Mer cury
Silver

Hazar dous Constituents (SCHWR 261 Appendi x VI11/264 Appendi x | X)

Ant i nony

Bi s(2- et hyl hexyl ) pht hal at e
Copper

Met hyl ene Chl ori de
Tetrachl or oet hyl ene

Tri chl or oet hyl ene

Vanadi um

Non- Hazar dous Constit uent
Nitrate
Speci fi ¢ Radi onuclides + Indicators

G oss Al pha
Total Radium (226 + 228)
Anericium 241
Cobal t - 60
Curium 243/ 244
| odi ne- 129

Pl ut oni um 238
Radi um 226
Stonti um 90
Thori um 228
Urani um 233/ 234
Urani um 235

Benzene

Cobal t

Cyani de

N ckl e

Tin

Tri chl or of | uor onet hane
Zinc

G oss Beta (i.e., Nonvolatile Beta)
Tritium

Car bon- 14

Curium 242
Curium 246

N ckl e- 63

Pl ut oni um 239/ 240
Radi um 228
Techneti um 99
Thori um 230

Urani um 234

Urani um 238

Regul ati ons 264.94 Table 1)



V. Summary of Qperable Unit Risks and Basis for Renmedial Action

The nmaxi num detected | evel of several contam nants (e.g., tritium cadmum and lead) in the
H Area groundwater currently exceed the National Prinmary Drinking Water Standards, and
appl i cabl e state standards. However, potential exposures to the general public are mnimzed by
the distance fromthe operable unit to the site boundary, by natural attenuation and

radi onucl i de decay, by institutional controls, and by dilution in receiving streans. 1In
addition, all off-site contam nant concentrations are well bel ow drinking water and ot her
appl i cabl e standards. This corrective action will address the potential ecological inpacts at
the seeplines along Fourmle Branch, and will also serve to address the anbient water quality
standards in Fourmle Branch by renediating this operable unit. The renediation of the H Area
G oundwat er Qperable Unit will be designed to neet, as far as practicable, the Phase
groundwat er protection standards outlined in the RCRA permt.

VI1. Description of Alternatives

Three alternatives were evaluated for renedi ati on of contam nation at the H Area G oundwat er
Operable Unit. Each alternative is described bel ow.

1. No Renedial Action

2. Qoundwater Recovery and Hydraulic Control with treatnment of nobile hazardous constituents
and radionuclides (except tritiumand nitrates) and discharge of treated water to a surface
stream

3. Renedy as provided in the SRS RCRA Pernmit, i.e., groundwater recovery and hydraulic contro
with treatnent of nobile hazardous constituents and radi onuclides (except tritium and
nitrates) by treatnent and injection of treated water into the shallow aquifer at the
upgr adi ent extent of the plune.

Al three of the alternatives include groundwater nonitoring, engineering and adm nistrative
controls to guard agai nst inadvertent human and ecol ogi cal exposure to contam nated water

Alternative 1. No Renedial Action

Under Alternative 1, no groundwater extraction woul d be conducted. Concentrations and activity
|l evel s of the constituents of concern would gradually be reduced with tine through natura
attenuation processes such as dispersion and radi oactive decay. G oundwater would continue to
di scharge low | evel s of contami nants into surface waters. Institutional controls and |ong term
noni toring of groundwater, surface water, and ecol ogi cal conditions would be conponents of the
no renedial action alternative. These activities are already being inplenented and associ ated
costs are substantially lower than the other alternatives. The lower cost is due to the | ack of
capi tal expenditures, such as the procurenment of a treatment systemand the installation of
wells. Potential risks to off-site receptors would be identified through nonitoring and
mnimzed by institutional controls.

Alternative 2. Goundwater Recovery, Treatnent, and D scharge to a Surface Stream

This alternative would consist of recovery of contam nated groundwater via extraction wells and
treatnent to renove hazardous constituents and radi onuclides (except tritiumand nitrates). The
treated water woul d be discharged through an NPDES permtted outfall into a surface stream at
SRS. A practical technology to renove tritiumfromthe groundwater does not exist. Therefore
tritiumwould be released to the surface water. Hazardous constituents and radi onucli des
removed fromthe groundwater woul d be i nmobilized and di sposed in pernmanent di sposal vaults at
SRS.

Di scharge of the treated water woul d shorten the flow path of tritiumcontam nated groundwat er
to surface streans. This strategy would allow less tinme for tritiumdecay before water

di scharges to surface waters. |In the short termthis systemcould increase specific activities
of tritiumin the onsite receiving streans. However, the inpact to the Savannah R ver woul d be
negligible due to dispersion and dilution. (The specific activity of a radionuclide is

equi valent to the concentration of a chemcal).



Institutional and engineering controls, plus long-termnonitoring of groundwater and surface
wat er conditions would be part of Alternative 2, and anticipated to be |ower in cost than
Al ternative 3.

Alternative 3. Goundwater Recovery, Treatnment, and |njection

Alternative 3 is the remedy provided in the 1992 RCRA pernit. |t provides three phases for the
recovery of contam nated groundwater via extraction wells and treatnent of hazardous
constituents and radi onuclides (except tritiumand nitrates). The extraction wells would
capture the plune as defined by the 10,000 picoCuries per milliliter (pG/mL) tritium contour
(Figure 3). GQGoundwater nodeling was used to determne optimal well |ocations and punpi ng
rates. Unlike Alternative 2, the treated water would be injected into the shall ow aquifer at
the upgradi ent extent of the plune. Meeting treatnent standards provided in the RCRA pernit in
the injected water is the renedial goal of Phase I.

Al though tritiumw |l not be renoved fromthe groundwater, injection of the treated water wll
partially control the nmovenent of tritiumcontam nated water. Upgradient injection will
lengthen the tritiumflow path to the seep lines, allowing nore time for tritiumdecay before
the plunme water discharges to the receiving stream This will reduce tritiumdischarges to the
onsite receiving surface stream

Institutional and engineering controls, plus long-termnonitoring of groundwater, surface water,
and ecol ogi cal conditions would be part of Alternative 3. This alternative could be operational
in accordance with the schedules in the SRS RCRA Pernit, and it woul d have the highest costs of
the three alternatives.

<I MG SRC 0495225D>



LOCATI ON -
G oundwat er
Reredi ati on

CHEM CAL -
Protection of the

sour ces of

Prot ecti on

Requi renent s

Establish a
Corrective action
pr ogr am

The general public
nmust not receive an
effective dose
equi val ent dose
equi val ent greater
than 100

nr enl year

Mai nt ai n wor ker
exposures to "as
| ow as reasonably
achi evabl e"
(ALARA) .

Maxi mum
exposure to
occupati ona

wor kers: 5

rem year
(stochastic); 50
rem year
(nonstochasti c)
effective dose
equi val ent

Prerequisites

Measur enent of

hazar dous
constituents in the
gr oundwat er whi ch
exceed established
concentration
limts. -
Substanti ve
appl i cabl e

Dose recei ved by
the general public
fromall sources of
radi ati on exposure
at a DCE facility -
TBC gui dance

Internal and
external source of
conti nuous
exposure to
occupati ona

wor kers at a DCE
facility - TBC

Qui dance

Internal and
external sources of
conti nuous
exposure to
occupat i ona
workers at a DCE
facility - TBC

gui dance

Appl i cabl e or Rel evant and Appropriate Requirenments (ARARs) and CQui dance

Federal Ctation

40 CFR 270. 14

40 CFR 264-92-
100

DCE Order 5400.5

DCE O der
5480. 11

DCE O der
5480. 11

Sout h Carolina
Code of Laws

SC - R 61-
79.270. 14
SC - R 61-

79-264. 92- 100
(I npl enented by
the SRS RCRA
Permt)



Table 1. Applicable or Relevant and Appropriate Requirenments (ARARs) and QGui dance (Cont'd)

Acti ons

ACTION - SPECIFI C
Vat er Treat nent

St or mmat er
di scharge

Erosion Contro

VWl | Construction

Requi renent s

Di scharge limts
will be established
in the permt

Prepare a Notice of
Intent in
accordance with
NPDES SC

1000000

Devel op a plan for
erosi on sedi ment
contro

Construction by a
certified driller is
required

Standards for
construction

mai nt enance, and
operation of all
wel |'s

St andards for
construction of
injection wells

Prerequisites

Di scharge of
regul at ed
constituents in
wat er -

Subst anti ve
requirenents
appl i cabl e

Land D sturbance
activities over 5

acres -
Appl i cabl e

Land di sturbing
activities -

Appl i cabl e

Drilling water
wells -

Appl i cabl e
Drilling Water
wells -
Appl i cabl e
Construction

injection well
Appl i cabl e

Federal Ctation

40 CFR 144-147

Sout h Carolina
Code of Laws

SC - R61-9

SC Pol | ution
Control Act Title
48-1-10

SC 72- 300

SC R 61-71

SC R 61-71

SC R 61-87.4



Di scharge of
treated water to
gr oundwat er

Wast ewat er
Tr eat ment

Secondary Waste
Di sposal

I njection of any
waters to
groundwat er of

the State by neans
of an injection well
i s prohibited

except as

aut hori zed by a
Departnent permt

or rule

State of S. C
requires a permt
to build and a
wastewater facility

A NESHAP

eval uation to
determine if source
of radionuclide

em ssion requires
EPA appr oval

Disposal in a |l ow
| evel waste
di sposal facility

Acronyns used in Table

Code of Federal Regul ations

TBC = to be consi dered
CFR =
DCE = Department of Energy

EPA = Environnent al
Pol | utant Di scharge Elimnation System
Em ssions Standards for Hazardous Air Pollutants

NPDES = Nati onal
NESHAP = Nat i onal

Protecti on Agency

U C = Underground Injection Control

Di scharge to
injection wells -
Subst anti ve
requirenents
appl i cabl e

Construction and
operation of
i ndustri al
wast ewat er
treatnment facility -
Subst anti ve
requirenents
appl i cabl e

Radi onucl i des

ot her than radon
from DCE
facilities (Ar

di scharge may or
may not be a part
of the sel ected
treat ment process)
- TBC Substantive
requi renents may
be applicable

Generation of Low
Level radioactive
secondary waste -
TBC gui dance

40 CFR 61.96

DCE O der
5820. 2A

S.C. Poll
Cont r ol
48-1-110

ution
Act Title



VI11. Summary of Conparative Analysis of Alternatives

Each of the renedial alternatives was evaluated using nine criteria established by the Nati ona
Contingency Plan. The criteria were derived fromthe statutory requirenents of CERCLA, Section
121. The results of the evaluation are presented in Table 2.

Description of Nine Evaluation Criteria

Conpl i ance with Applicable or Rel evant and Appropriate Requirenents (ARARs) - addresses whet her
arenedy will neet all of the ARARs of other federal and state environment statutes.

Overall Protection of Human Health and the Environment - addresses whether a renedy provides
adequat e protection and descri bes how risks posed through each pathway are elimnated, reduced
or controlled through treatnment engineering controls or institutional controls

Long-term Effecti veness and Pernanence - refers to the nagnitude of residual risk and the
ability of a renedy to naintain reliable protection of human health and the environnent over
tine once cl eanup goal s have been net.

Short-term Effectiveness - refers to the speed with which the renedy achi eves protection, as
well as the potential for a renedy to create adverse effects on human health and the environnment
that may result during the construction and inpl enentation period

Reduction of Toxicity, Mbility or Volune Through Treatnent - assesses reduction of toxicity,
nmobility, or volune through treatnent including howtreatnment is used to address the principa
threats posed by a nedi a-specific operable unit.

Inmpl emrentability - assesses the technical and administrative feasibility of a remedy, including
the availability of materials and services that may be used to i nplenent the chosen sol ution

Cost - includes capital and operation and nmi ntenance costs.

State Acceptance - indicates whether the state concurs with, opposes, or has no comment on the
preferred alternative based on its review of the proposed action

Community Acceptance - will be assessed in the Record of Decision following a review of the
public coments received on the proposed interimactions.

I X Sel ect ed Renedy

The SRS RCRA permit is viewed as the prinmary decision-nmaking authority. Alternative 3
(groundwat er recovery, treatnment and injection) is the corrective action described in the 1992
RCRA pernit. This action has been determned to be protective of hunman health and the

envi ronnent under CERCLA, and therefore, no additional corrective action under Phase | is
necessary at this tine.



Table 2. Evaluation of Alternative Actions Considered for Renedi ati on of G oundwat er

Evaluation Criteria

Overal | Protection of
Human Heal th and the
Envi ronnent

Conpl i ance with
ARARs

Al ternative 1
No Action

This alternative is the
| east protective of
human health and the
environnment. |If
groundwat er above the
GAPS continues to seep
al ong Fourm | e Branch
uncontrol | ed, then sone
neasure of human and
ecol ogi cal inpact may
occur

This alternative will not
be in conpliance with

t he G oundwat er
Protection Standards as
cont am nant
concentrations in the
groundwat er and | ocal
onsite surface water
exceed prinmary drinking
wat er st andar ds.

Alternative 2
Pump-treat-di scharge to
stream

In the short term this
alternative will increase
tritiumflux to the
Savannah River (levels
will remain bel ow

DW5) .

This water treatnent
unit will be constructed
in full conpliance with
wast ewat er treat nent
regul ations. Treated
groundwater wll neet
NPDES r equi renent s

and off-gas fromthe
treatment unit will neet
G ean Air Act

regul ations. Cean up
goals for this alternative
wi |l be based on

drinki ng wat er

standards (with the
exception of tritium.

Cont am nati on.

Alternative 3
Pump-treat-inject
(RCRA permt)

This alternative will
mnimze tritium

di scharge to the

wet | ands, streans, and
ultimately to the
Savannah River. This
alternative is protective
of human health and

envi ronnent .

The wat er treatnent

unit will be constructed
in full conpliance with
wast ewat er treat nent
regul ations. Treated
groundwater wll neet
Under ground | nj ection
Control (UCQ permt
requirenents and of f -
gas fromthe treatnent
unit will nmeet Clean Air
Act regulations. Cean
up goals for this
alternative will neet
RCRA pernmit |evels.



Long-term ef fectiveness
and per nanence

Adequacy of this
alternative will be
assessed by nonitoring.

Cont am nants (except
tritiumand nitrates) wll
be removed fromthe

gr oundwat er and

di sposed of in |ow | evel
radi oactive waste vaults
at SRS. Residual risk is
expected to be mninal.
Adequacy of this

remedi ation will be
assessed by nonitoring.

Cont am nants (except
tritiumand nitrates) wll
be removed fromthe

gr oundwat er and

di sposed of in |ow |evel
radi oactive waste vaults
at SRS. Tritium

di scharge to surface
water will be

mni mzed. Residual

risk is expected to be
m ninmal .  Adequacy of
this remediation will be
assessed by nonitoring.



Tabl e 2.

Evaluation Criteria

Reduction of toxicity,
nobi lity, or volune
t hrough treat nent

Short-termeffectiveness

Al ternative 1
No Action

None

This alternative does not
provide a short-term
remedy for preventing

di schar ges of

cont am nat ed

groundwater to

wet | ands, surface
streans and ultimtely

t he Savannah River.

Eval uation of Alternative Actions Considered for Renediati on of G oundwat er

Alternative 2
Pump-treat-di scharge to
stream

Water treatnent process
will renove

contam nants (except
tritiumand nitrates)
fromthe groundwater,
reducing toxicity.
Tritiumrel ease to
surface water nmay be
i ncreased; however,
tritiumlevels in the
Savannah River will

remai n well bel ow
drinki ng wat er
st andar ds.

G oundwat er recovery
and treatment will

i mredi ately reduce the
anount of contamni nants
(except tritiumand
nitrates) from

di schargi ng to wetl ands
and streans. Tritium
rel ease to surface water
wi Il be increased;
however, tritiumlevels
in the Savannah River
will remain well bel ow
drinki ng wat er

st andar ds.

Contami nation. (cont')

Alternative 3
Pump-treat-inject
(RCRA permt)

Vater treatment process
will renove

contam nants (except
tritiumand nitrates)
fromthe groundwater,
reduci ng toxicity.
Tritiumrel ease to
surface water will be
reduced by allowing a
| onger tine for

radi oactive decay of
tritiumbefore it

di scharges to surface
wat er .

G oundwat er recovery
and treatment will

i mredi ately reduce the
anount of contamni nants
fromdi scharge to

wet | ands and streans.
Tritiumrel ease to
surface water will
mredi atel y be reduced
by all owing a | onger
tine for radioactive

decay of tritiumbefore it

di scharges to surface
wat er .



Since risks to the offsite

popul ation are mininal,
no nmeasures to protect
the community will be
required during
renedi ati on and during
the time period before
remedi al goals are net.
Protection of workers
will be required to
elimnate risks
associated with
handl i ng and treat nent

of radioactive material s.

Since risks to the offsite

popul ation are mininal,
no nmeasures to protect
the community will be
required during
renedi ati on and during
the time period before
remedi al goals are net.

Protecti on of workers

will be required to
elimnate risks
associated with
handl i ng and treat nent

of radioactive material s.



Table 2. Evaluation of Alternative Actions Considered for Renedi ati on of G oundwat er

Evaluation Criteria

I npl enentability

Cost

St at e Accept ance

Conmmuni ty Accept ance

Al ternative 1
No Action

This alternative is
al ready in place.

Capi tal Cost = None

Mai nt enance &
Qperation =

G oundwat er

Moni toring and
Reporting Costs

During negoti ati ons

with regulators, it was
indicated that this
alternative woul d not be
accept abl e to SCDHEC.

This criterion will be
conpl eted foll owi ng
public review

Alternative 2
Pump-treat-di scharge to
stream

Vat er treatnent
processes to renove
contam nants of concern
(except tritiumand
nitrates) are
commercial ly avail abl e.

Capital Cost =
approxi mately $16
mllion.

Mai nt enance &

Qperation are probably

| ess than the preferred
al ternative because
surface discharge is |ess
expensi ve to operate
than an injection field.

During negoti ati ons
with regulators, it was
indicated that this
alternative woul d not be

accept abl e to SCDHEC

because it woul d not
mnimze tritium

di scharge to surface
wat ers.

This criterion will be
conpl eted foll owi ng
public review

Contami nation. (cont')

Alternative 3
Pump-treat-inject
(RCRA permt)

Water treat processes to
renmove contam nants of
concern (except tritium
and nitrates) are
commercial ly avail abl e.
Technol ogy to inject
treated water into an
aqui fer exists; however,
there may be operati onal
problens with such a
system Sone

devel opnent may be
required before the

i njection system design
can be finalized.

Capital Cost =
approxi mately $16
mllion.

Mai nt enance &
Qperation = estinated
to be between $2 and $3
mllion per year.

This alternative has
been accepted by
SCDHEC. A RCRA
permt requiring a

corrective action plan

for pump-treat-inject to
remedi at e groundwat er
cont am nati on has been

i ssued.

This criterion will be
conpl eted foll owi ng
public review



X. Statutory Determnation

The National Contingency Plan (40 CFR 300.430(e)(9)) sets forth nine evaluation criteria that
provide the basis for evaluating alternatives and subsequent selection of a renedy. The
selected alternative, Alternative 3, was evaluated with respect to the five statutory findings,
as required for interimactions under CERCLA. The results of the evaluation are as foll ows:

Protection of Human Health and the Environnment. Alternative 3 will mtigate risks of exposure
to contam nated surface water by mnimzing discharge of contam nated groundwater to the

adj acent wetlands and stream |In addition, renoval of hazardous constituents and radionuclides
(except tritiumand nitrates) will reduce the future risk of exposure to contam nated

groundwat er by ingestion.

Attai nment of ARARs. All ARARs, as identified in Table 1, pertaining to the treatnment and
di sposal of contam nated groundwater and injection of treated water will be nmet by the proposed
alternative.

Cost Effectiveness. Aternative 3 has significantly higher operating and mai nt enance costs than
the other alternatives, because the injection systemis expected to be a long-termand high

nmai nt enance operation. However, operation of any treatnent facility which will handl e

radi oactive will be costly.

Use of Treatnment Technol ogi es and Pernmanent Sol utions to the Maxi num Extent Practicable. The
chem cal water treatnent process represents utilization of treatnent technol ogies to the maxi num
extent practicable. No practicle treatnent is available for tritium

Reduction of Mbility, Toxicity, and Volune. The selected alternative utilizes extraction and
treatnment of contam nated groundwater in a way that mnimzes mgration of contamnants to
surface waters and reduces the nmass of contam nants in the plune. Hazardous constituents and
radi onucl i des renoved fromthe groundwater will be i mobilized and deposed i n pernmanent di sposal
vaults at SRS. The systemwi |l be designed to ensure that the secondary waste sludge will not
be a hazardous waste.

Xl . Expl anation of Significant Changes

There were no significant changes.

APPENDI X A
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Ai ken, South Carolina", Letter to CGoidell (DCE), Savannah River Site, Aiken, SC April 14, 1993.

WBRC, 1992. "Draft RCRA Facility lInvestigation/Renedial Investigation ProgramPlan,"
WBRC- RP- 89-994, Rev. 1, Chapter 15, Westinghouse Savannah Ri ver Conpany, A ken, South Carolina,
May 1992.



APPENDI X B
RESPONSI VENESS SUMVARY

During the 34 day public comment period, a request for a public neeting was received. The
public neeting was held on January 9, 1995, in the North Augusta Community Center, North
Augusta, South Carolina. The public comment period was extended an additi onal 30 days so that
comments coul d be subm tted.

DCE has recei ved comments regardi ng the F&H Areas Groundwater Qperable Units and they have been
addressed in this Responsiveness Summary. These comments are available for reviewin the
Adm ni strative Record

During the public comrent period, several letters were submtted fromindividuals and groups
regarding the proposed interimaction. This Responsiveness Summary addresses the genera
commrents and concerns fromthe public neeting and specifically addresses the witten coments
received. The summary is divided into three sections: 1) general responses to specific
comrents and questions raised during the public neeting, 2) responses to witten comments

recei ved on questionnaires at the public neeting, and 3) specific responses to witten conmments
recei ved during the public comment period. Please note that sone of the specific coments are
addressed in the general response section due to comon questions and concerns

Many of the comments that DCE has received relating to this type of project question the
soundness of the planned renediation. DCE is required to continue the groundwater renediation
proj ect under the ternms of the Resource Conservation and Recovery Act (RCRA) Hazardous Waste
Permt that is issued by the State of South Carolina in conjunction with the United States

Envi ronnental Protection Agency (EPA). This permt sets forth all the requirements with which
DCE is obligated to conply. Prior to issuance of the permt, the South Carolina Departnent of
Heal th and Environnental Control (SCDHEC) issues a draft permt that is nade available to the
public and the DCE for a 45 day comment period. Any interested party can request a public
hearing to di scuss concerns regarding the conditions set forth in the draft permt. SCDHEC will
eval uate these concerns prior to issuing a final hazardous waste permt. Many of the comments
received are in regards to the appropriateness of this corrective action. These comments will
be addressed through the SCDHEC RCRA renewal permitting process during the 45 day public coment
peri od

The foll owi ng questions were extracted fromthe public neeting transcript and are nunbered
sequentially for ease of reference as they appeared in the transcript.

1. How does the cost effectiveness of this programrelate to Gunbly's six goal s?

Response: Gunbly's six goals are:

. El i m nate and nmanage the urgent risks in our system
. Enphasi ze health and safety for our workers and the public
. Establish a systemthat is nmanagerially and financially in contro
. Denonstrate tangible results
. Focus technol ogy devel opnent efforts on identifying and overcom ng obstacles to
progr ess
. Establ i sh a stronger partnership between the DCE and its stakehol ders
These six Grunbly goals are Departnent of Energy programmatic goals. In terns of these goals

the F- and H Area projects do not rate highly in terns of managi ng urgent risks. However, SRS
nmust work within the framework of exising laws and regul ati ons in naki ng deci sions regardi ng the
cleanup of F- and H Area G oundwater Qperable Iimts.

2. Provide scientific justification?

Response: As part of the devel opnent of the Corrective Action Programcontained in the RCRA
Part B HAWF Permt, 12/3/90, SRS eval uated several potential ground water renediation

technol ogies for inplenentation at the F&H Seepage Basins. Based on a thorough eval uation of
serious treatnent alternatives, which included eval uati on of Treatment Effectiveness,
Constituents Treated, Treatnment of Seep Area, Regul atory Requirenents, |nplenentation Schedul e



Capital Cost, etc., SRS selected the ground water renoval with the surface treatnent renediation
alternative. Further studies were perfornmed to evaluate the potential surface treatnent
technol ogi es, and potential treated effluent discharge alternatives. A request for proposal has
be a sent out for bid 12/28/94. A commercially available water treatnent unit will be selected
based on technical evaluation of the vendor bids, cost, and the ability of the unit to neet or
exceed the clean up |evels.

Alternate renedi al technol ogi es have been eval uated as part of technol ogy selection for the RCRA
corrective action plan. Evaluation criteria included treatnent effectiveness, feasibility,
ability to satisfy regulatory requirenments, and capital cost. Punp and treat was chosen |argely
because it is a devel oped technol ogy for groundwater renedi ation. A denonstrated technol ogy can
be i npl enmented nore quickly (and usually nmore inexpensively) than an innovative technol ogy which
woul d require extensive laboratory and field testing prior to inplenentation

Potentially applicabl e technol ogi es which have been considered include i mmobilization techni ques
such as deep soil mxing and in-situ vitrification. Qher potentially applicable technol ogi es
are those which renove or imobilize contam nants in-situ (such as electrokinetic mgration and
magnetic separation.) Introduction of chemcals into the subsurface which woul d cause
precipitation of contaminants or nobilize themfor faster renoval have al so been consi dered

Al of these were elimnated from considerati on because of the expense involved in devel opnent
and testing of these technol ogi es, and because of the uncertainty of their effectiveness.

3. Howlong will the process take?

Response: The duration of the entire remedi al process has not yet been determ ned. The RCRA

Part B permt application calls for renediation to be acconplished in phases. Phase |l is
expected to operate for five years. The effectiveness of the corrective action will be
evaluated at the conclusion of Phase I. At that time, a decision will be made whether to

di scontinue operation of the renmedial system to continue operation w thout nodification, or to
nodi fy the systemto enhance its perfornmance in the next phase

4. What kind of a standard are you cleaning up to? Residential or Industrial? Are you
cleaning up to a residential standard? |If this is being cleaned up to an industrial standard
woul d this even have to be done? So the reason to do this is to reduce the levels in the GWVNand
at the seepline to get it to a residential standard? And if we were tal king about an Industria
standard, it would strictly be for the tritiumcontamnation, is that right? D scussion on |and
use including if industrial use, a different standard should be applied. 1Is that |and use
policy before you go in and spend noney?

Response: The clean up levels, Goundwater Protection Standards (GAPS) are based on drinking
wat er standards and background | evels. These values are nandated by the RCRA permt and do
not reflect either an industrial or residential standard as defined by EPA R sk Assessnent

Qui dance for Superfund sites (RAGs). Residential standards are considerably nore stringent
than the GAPS for sone constituents and less restrictive for others. Industrial standards as
defi ned by EPA guidance are nore restrictive than the GAPS for sone constituents and | ess
restrictive for others

RCRA does not recogni ze any difference between residential and industrial scenarios. RCRAis a
regul ation that was devel oped to address mainly active, industrial sites--so there was not a
need to make distinctions between residential and industrial for the regulated units under the
RCRA pernmit.

5. Ability to Capture Contaminants? (referring to which COC s, ie. netals and radionuclides
will be cleaned up)

Response: The renedial systemis being designed to extract contaminated water fromthe ground
treat it to renove hazardous constituents and radi onuclides (except tritiumand nitrates), and
inject the treated water back into the shallow aquifers. |In order to achieve clean up goals

the contam nants nust be captured by the extraction well network. Any contam nants which are in
the water and are nobile are expected to be captured and treated by the punp and treat system

Radi onucl i des and hazardous netals generally adsorb onto soil particles, which can inhibit their
capture by a punp and treat system However, during operation, solutions with very |ow pH were



placed in the basins. The low pH facilitated the nmovenent of hazardous netals and radi onuclides
into the groundwater. Hazardous netals and radionuclides are present in the groundwater

downgr adi ent of the basins, and in surface water at the seepline (wetlands), indicating that
these constituents are in the water and are nobile. Therefore, these constituents are expected
to be captured and treated by the proposed corrective action while the pHremains lowin
portions of the plume. However, the pHis expected to rise as the systembegins to operate
which will reduce the nobility of nmany of the metals and radionuclides.

Eval uation of the corrective action will take place at the conclusion of Phase |I. Modification
of the systemto enhance capture of any contam nants which renain in the groundwater will be
consi dered at that tine.

6. There is essentially no difference in the netals between the Four Mle Creek and the
Savannah River?

Response: The |l evels of hazardous netals are below prinmary drinking water standards in the
Savannah River. Cadm um has been neasured above the primary drinking water standard i n Four
Mle Creek. Lead, cadm um and zinc exceed anbient water quality standards in Four MIle Creek.

7. Wen tritiated water is injected upgradient, howlong will it take to reach the surface
water and at what rate will it be decaying? To what degree will the tritiated water reinjected
upgr adi ent decay? Do we have a nodel as to what degree the tritiumw Il decay by the tine it
gets to the surface water? Can you supply how nmuch tritiumw Il ultimately go into the creek?

Response: The punp-treat-inject systemtakes advantage of the short half life of tritiumto
mnimze the mgration of tritiumfromthe F and H Area seepage basin plunes to surface water
and ultimately the Savannah River. The half life of tritiumis 12.3 years. This neans that
every 12.3 years half of the tritiumhas decayed. Goundwater extracted as the downgradi ent
edge of the plune will be treated to renove hazardous constituents and radi onuclides except
tritiumand nitrates. The treated water will be injected into the shallow aquifer upgradient of
the plune. Based on groundwater nodeling contained in the 1992 Part B Permt Application, It is
estimated that it will take 3-5 years for injected water to travel back to the extraction
network and be recaptured and reinjected for another 3-5 year cycle. This systemw || provide a
neasure of hydraulic control which will mnimze tritiumdischarge to adjacent wetl ands, steans,
and ultimately the Savannah River. The total estimated reduction in tritiumdischarged to
surface water due to inplenentation of the proposed Phase | corrective action based on

groundwat er nodeling is approxi mately 3000 curies. The total estimated tritiumrel ease from F&H
Areas to Founrule Oreek between the years of 1997 to 2027 is estimated to be 16,690 curies.

8. Describe the treatment systemthat takes place at the surface? Have you specified
particul ar treatnent technol ogy?

Response: The actual treatnent process has not been determned. A commercially avail able water
treatnent unit will be used. A particular treatnent technol ogy has not been specified.

Sel ection of the actual unit will be based on a technical evaluation of vendor bids and cost
consi derations. Technical evaluation will be based on the ability of the unit to neet or exceed
clean up levels. Performance specifications will require that any secondary waste generated will
be non-hazardous. However, it will ultinmately be up to the supplier to provide a commercial
treatnment technology that will neet the water clean up standards and the requirenents of the
specification. SRS has perforned an eval uation of various treatnent technol ogies, which

i ncl uded evaporation, reverse osnosis, ion exchange, chelation, and chem cal precipitation.

9. Has the RFP gone out for bid?

Response: The RFP went out for bid on Decenber 28, 1994.

10. "Found tritium 1500 feet down in wells in CGeorgia."

Response: The results of the tritiumunderflow study indicate that there is not any tritium
mgrating fromthe SRS to Georgia under the Savannah River. The tritiumin the wells in Georgia

was found to cone fromrainwater. The rainwater contained small anmounts of tritiumfrom
at nospheric releases of tritium



11. WII the drawdown and reinjection increase the mgration? If so, how nuch? Wat effect
wi Il drawdown and migration have on migration of radi onuclides and other chemicals in the soil?
WIIl drawdown (and reinjection) increase the flow of nuclides nore so than if you had left it
the way it is? WIIl drawdown increase rate of mgration? soil effects? radionuclides?

Response: The extraction / injection systemis designed to change the flow path and increase
the mgration rate of contam nated plume water. Flow towards the extraction wells wll be

i ncreased by punping and drawdown. This will enhance delivery of the contam nants to the
treatnment unit. It is not expected to increase mgration of contam nation towards surface water
or any environnental receptors

The effect of punping and drawdown on mgration of radionuclides and chemicals in the soils is
expected to be minimal. In the saturated zone, the greatest fraction of contam nation is
thought to exist in the groundwater and is not expected to be adsorbed onto saturated sedinents.
Any contami nation which is bound to sludge and soils in the unsaturated zone at the waste sites
has been isolated fromthe groundwater by source control neasures. Low perneability caps
provi de source control by deflecting rainwater frominfiltrating into the closed waste site and
thus protecting agai nst transportation of contamnants into the groundwater. Punping and
drawdown wi Il have no direct effect on the unsaturated zone.

12. "...this |APP position is very negative and very techically oriented and very difficult for
t he common person who does not work on the site to understand.” Wy was Rev 1 (1 APP) so
negative and difficult to read when Rev 0 as nuch easier?

Response: SRS will attenpt to nake these type of docunents easier to read in the future. It
can be a difficult balance to insert the appropriate anount of technical discussion for the
regul ators and reviewers, and at the sane tine summarize the proposed action in clear and
conci se manner. The Rev 1 document incorporated DOE-HQ EPA and SCDHEC comments. Sone of the
comrent s requested incorporation of nore technical discussion

13. "...public can influence the decision-neking process.."

Response: EPA, SCDHEC and DCE encourage and support public participation in the environnenta
restoration process. Both RCRA and CERCLA require public review of the remedi ati on deci si ons
These Proposed Pl ans docunment that the RCRA renedy chosen to renedi ate contam nated groundwat er
at F&H Areas is protective of human health and the environnment and neets the requirenents of
CERCLA. The RCRA decision had al ready been subject to the public review process and had been
deenmed acceptable. The public will be allowed another opportunity to provide coment in the
RCRA process in the near future when the draft permt renewal is issued for public comrent.

14. "Wy does the Bulletin indicate that our ninds are nade up for the selected alternative
when the | APP says the public will be given the opportunity to participate in the selection of
the remedi al action.”

Response: The National Q1| and Hazardous Substances Pol | ution Contingency Plan (NCP) are the
regul ations inplenenting CERCLA. The NCP gives specific requirenents for selecting a renedy

for a site. After identifying the alternative that best neets the requirenents, the | ead agency
presents the alternative to the public. The proposed plan describes the remedial alternatives
anal yzed by the | ead agency, presents a preferred renedial action alternative and sumari zes the
information relied upon to select the preferred alternative. The proposed plan is then made
avail able to the public for review

After review by the public the proposed plans are then re-evaluated to see if the preferred
alternative provides the best bal ance of trade-offs, factoring in any new information or public
perspective. The Bulletin identified the preferred renedy in the Proposed Pl an and gave
information about the public coment period.

15. "...the only action is the one done under RCRA 2 years ago or do we have a right to say
whi ch alternative we wi sh to have brought up before you folks.."

"...Wiat nakes ne think that nmy opinion in the selection of the alternatives counts? Has
anyone |listened to what DCE is saying.?"



Response: The Proposed Plans for the F&H Groundwater Qperable Unit state that no additiona
actions are necessary under CERCLA to address the contam nated groundwater. The RCRA proposed
for the F&H Area Groundwater Operable Unit at the public neeting

16. How was SRS scored for placenent on the National Priority List?

Response: The SRS was placed on the NPL Decenber 21, 1989. SRS commented on the proposed
listing to EPA during the all owabl e comment period. Specific coments regardi ng howthe site
was ranked are not specifically relevant to these Proposed Plans. However, this infornmation can
be obtained from Region |V EPA

17. The H 3 Basin does not fall under RCRA and it is also the primary source for the rel ease of
nercury, and this has not been addressed?

Response: Basin H 3 was not considered a regul ated unit under RCRA. However, the NCP gave EPA
broad authority to determ ne how best to use its authorities under CERCLA, RCRA, or both to
acconpl i sh appropriate cleanup action at a site, even where the site is listed on the NPL. Wen
the site is an active, RCRA-pernitted facility, EPA nay consider whether the use of RCRA or
CERCLA authorities (or both) is nost appropriate for the acconplishnment of cleanup at the site
The cl eanup plan woul d be discussed in the InterAgency Agreenent, or the Federal Facility
Agreenent (FFA) at the SRS. The DOE, EPA and SCDHEC agreed that cl eanup woul d be best
acconplished by integrating it into the existing RCRA action. This not only acconplished it
faster and cheaper, but allowed the entire conplex to be closed and nonitored as one unit.

18. The National Acadeny of Sciences finds punp and treat an inconplete renedial activity?
What would it recommend as an alternative?

Response: The National Acadeny of Sciences (NAS) perforned an extensive review of alternatives
for groundwater cleanup, which included a review of punp and treat systens. The NAS stated that
based on a review of these systens, that the effectiveness of the punp and treat technology to
restore contam nated aquifers seens quite limted and subsequently, this has led to a widely
hel d view that punp and treat systens should not be used for groundwater renediati on. The
conclusions of this report are based on a review by the NAS of only 77 sites utilizing the punp
and treat technology. The NAS has indicated that there are greater than 3000 punp and treat
units currently in operation. Based on a review of the 77 listed sites and their associated
hazardous wastes, only 3 sites were identified to contain nmetals, and the renmai nder al

contained prinmarily organic hazardous wastes. Consequently, the results reported certainly do
not represent the overall effectiveness of the punp and treat technol ogy for all hazardous waste
streans. Al though the punp and treat technol ogy appears to be limted, the NAS identifies
several factors to be considered in utilizing punmp and treat as a possible renediation nethod
The key technical reasons for the difficulty of cleanup include the follow ng

. Physi cal heterogeneity: The subsurface environnent is highly variable inits
conposition and contam nant migration pathways are often extrenely difficult to
predict.

. Presence of nonaqueous-phase liquids (NAPL's): This includes many conmon
contaminants like oils, gasolines, etc., that do not dissolve readily in water

. M gration of contamination to inaccessible regions: Contamnants nmigrate to
i naccessi bl e areas of the flow ng groundwat er

. Sorption of contam nants to subsurface materials: Contam nants adhere to solid
materials in the subsurface.

. Difficulties in characterizing the subsurface: The subsurface cannot be viewed in

its entirety and is usually only viewed through a snall nunber of drilled holes.

Based on a review of the above technical difficulties and the 77 sites reviewed by the NAS
which all contained primarily organic waste streans, it is apparent that the effectiveness of
the punp and treat technology is very site specific. The difficulties noted above are not of
maj or concern at the F&H Groundwater Operable Units, ie., the subsurface environnent and
cont am nat ed pat hways have been extensively characterized, groundwater nonitoring indicates no
presence of NAPLs, the plunes exist in shallow easily accessible aquifer units, and studies
indicate that sorption of contam nants to subsurface materials in mnimal. Finally, the NAS
provi des several alternative technol ogies or "enhanced punp and treat systens", i.e. soil vapor
extraction, biorenediation, air sparging, etc., and states that these nmethods, show prom se, but



they are in the devel opnent stage, and their long termeffectiveness has not yet been

determ ned. These techniques are applicable to renediation of volatile organics (ie. TCE, PCE),
but are not effective for cleaning up netals and radi onuclides such as those that exist at F&H
seepage basins.

19. How much will the proposed renediation cost? $270 mllion? Have any alternatives to
reduce the operating cost by reducing the life cycle primarily been investigated as part of
this? Wat technol ogies for reducing operating costs were |ooked at, if any, and at what point
in the future operating scheme or phases is that expected to be done?

Response: Table 2 in each of the interimAction Proposed Plans for F&H Areas addresses the
estinmated costs for each of the alternatives. Alternative 3 (punp and treat systen) capital
costs are estinmated at $16 mllion per area ($32 nillion conbined) and the annual operating
costs are estimated at $3 mllion per area ($4 mllion to $6 mllion conbined). Phase | will
operate for 5 years. Capital costs and operation of Phase | are estimated at approxi mately 45

mllion dollars. Future phases may incur additional costs. Total life cycle costs are
dependent upon further evaluation of subsurface conditions and eval uati ons of the effects of
punp and treat once the systemis operational. Studies are underway across the DCE conplex to

identify and devel op technol ogi es which will enhance renedi ati on and reduce |ife cycle costs.

20. "Did you purposely plan the public coment period over Christnmas? Wy was this neetings so
hurriedly called?

Response: The public coment period is always schedul ed as soon as possible after concurrence
of the Proposed Plans by the three agencies. The coment period is usually only 30 days and it
was extended because of the holidays.

21. "Now that we've had the request for 90 days, |'msure the comment period will be extended."
Response: The public comrent period was extended through February 15, 1995.

22. What anounts of heavy nmetals & nuclides are reaching the surface waters and how nuch, what
sort of level?

Response: In the report titled "Sem -Annual Sanpling of Fourmle Branch and Its Seeplines in
the F and H Areas of SRS: February 1993, July 1993, and April 1994," results fromthese

sanpl i ng events suggest that the seeplines in both F and H Areas and FMB continue to be
influenced by contam nants mgrating fromthe F and H Area Seepage Basins. The anal ytes
exceedi ng groundwat er protection standards or naxi mumconcentration limts as indicated in this
report are shown bel ow,

Anal yte FVB F- Seep H Seep St andard Units
G oss Al pha 3 20 16 15 pci/l
Non-Vol . Beta 28 614 426 50 pci/l
Tritium 1070 2030 4470 20 pci/m
Sr-90 10 227 80 8 pci/l
Ra- 226 5 14 32 20 pci/l
I-129 2 2 9 1 pci/l
Cadmi um 6 15 16 5 g/ |
Lead 3 3 3 15 g/ |
Iron 668 28, 300 7570 300 g/ |
Al um num 109 5650 90, 000 50 g/ |
Manganese 41 2760 891 50 g/ |
Nitrate 2000 50, 000 31, 000 10000 g/ |
Zi nc 21 184 222 5000 g/ |

23. What contanminants exceed the anbient water quality standards that effect ecol ogical issues?

Response: All analytes listed in the response to question #22 are also |listed as ecol ogi cal
chem cals of concern. The netals that have exceeded the Anbient Water Quality Criteria (AWX)
for these locations are Cadnmium Lead, and Zinc. The radionuclides |listed do not have a
correspondi ng AWQC st andar d.



24. Does water in the wetlands (seepline) exceed drinking water standards?

Response: See response to question #34.
Level s of radionuclides and hazardous netal s have been neasured above primary drinking water
standards at the seepline in both F and H Areas.

25. Explain gross al pha and gross beta nmeasurenents? p.70.

Response: The gross al pha neasurenment is representative of al pha enmtting radionuclides (ie.
Uranium Plutoniunm, and the nonvol atile beta neasurement is representative of the beta emtting
radi onuclides (ie. Strontium Cesiun). The EPA has set drinking water standards for these
nmeasurenents, which are 15 pci/l for gross al pha and 4 nrem (approxi mately 50 pG /1) for

nonvol atil e beta

26. "Considering that treatnment for this site has already progressed to the point where there's
procurenent underway, under the RCRA decision, what in reality does this process under
CERCLA have to do with the ultimate treatnent of the site?"

Response: To fulfill the requirenents under the CERCLA process, the proposed plans state that
no further action under CERCLA is required to protect the human health and the environnent.

27. How cone the six treatnment alternatives weren't presented to the regulators? How cone they
are not in the public docunent?

Response: The six treatnment alternatives were presented to EPA and SCDHEC in the Proposed
Pl ans for F&H Areas G oundwater Qperable Units, Revision 0. During comment review and
negotiations with the Regulators, it was determned that the alternatives that had been
previously rejected should be renoved

28. "Are you famliar with the 11/8/ 94 Federal Register? Is it true that EPAis proposing to
renmove the current requirenent for postclosure permts?"

Response: The proposed provisions actually expands the authority of EPA to nandate post-closure
care requirements. The proposal would allow EPA or an authorized State to use any ot her
avai l abl e legal authority as an alternative to the post-closure permt, as long as that
authority provides the sane | evel of protection and public participation as does the
post-closure permit. The EPA and States had found that for closed or closing facilities they
had very little incentive to submt the post-closure care pernit applications. They did not
want or need a pernit to operate. The proposed rule would allow EPA and authorized states to
bring an uncooperative facility into conpliance through an enforcenent action. Facilities that
need an operating permt such as SRS, would still have to obtain post-closure care permts for
their closed RCRA facilities. This proposal does not change the requirements for corrective
action.

29. Haven't you heard lately that everybody's budgets are being cut? Haven't you heard that
DCE' s budget and that Secretary O Leary as well as M. Gunbly are sayi ng we want
prioritization? What is the worst risk?

Response: W acknow edge budgets across the DCE conplex will be reduced in the near term SRS
is no exception to the nandate fromthe Adm nistration and Congress to use fiscal responsibility
in planning its work. As such, SRS is evaluating its prograns froma total risk standpoint,
rather than risk posed to human health and the environnent as a sol e consideration. The
paraneters being used to determne total risk include: 1) public health and safety, 2)
environnental protection, 3) worker health and safety, 4) conpliance with standards, 5) clean-up
m ssi on and busi ness efficiency, 6) safeguards and security, 7) public and conmmunity relations
and 8) cost efficiency.

30. What about the GAO report (which criticized the progress of the DCE' s cl eanup progranms and
calls for consideration of alternatives such as creating a separate governnent cl eanup
conmmi ssion) ?

Response: The GAO Report, entitled Superfund, Status, Cost, and Tineliness of Hazardous Waste
Cl eanups and dated Septenber 1994 was a general report evaluating the Superfund program across



the nation (including federal and private cleanups). This report noted that expenditures for
the Superfund prograns are higher than expected and that the actual nunber of sites deleted from
the NPL remains snall. Additionally, federal facility cleanup is slower than nonfederal

facility cleanup. No reference could be found regarding creation/fornmation of a separate

cl eanup conmi ssi on.

Anot her GAO report (GAQ RCED- 95-66, Coordinating Activities Under RCRA and CERCLA, Decenber 12,
1994), exam ned how DCE coordinated cl eanup activities under RCRA and CERCLA and outlines sone
probl ens encountered to date with those coordination efforts. The report notes that DCE i ntends
to issue guidance in the spring of 1995 to facilitate this coordinati on and devel op, with EPA
and state involvenent, nodel interagency agreenent |anguage. Again, no reference regarding the
creation/formation of a separate governnent cleanup conmm ssion was found in this report.

31. SCDHEC and EPA, are you aware of any tine that you granted SRS authority to punp tritium
into the streans at |levels that exceed 10,000 pG ? How about ETF? Isn't that (32K Q)
significantly higher than the 10,000 we are supposedly treating? Tritiumis the prinary
radionuclide in the effluent at the ETF and can not be separated and is currently being

di scharged to surface streans. Wiat's the difference?

Response: In its inplenenting regulations (40 CFR 122 in particular), EPA refined the
definition of "pollutant” to exclude radi oactive nmaterials regul ated under the Atom c Energy Act
of 1954 (AEA). Currently all discharges of tritiuminto sitewi de SRS steans are regul ated by
the Departrment of Energy in accordance with ALARA program This information is provided to EPA
and SCDHEC in an annual Environmental Report as well as in National Pollutant D scharge

El i m nation System (NPDES) permt applications. The level of tritiumdischarged fromthe F/H
Effluent Treatnment Facility into Upper Three Runs Creek are 1-5% of the maxi numall owabl e |evels
(ie. 20 pci/m), well within the safe levels for nmaintaining all applicable stream uses.

32. "Are we going to have another one of these neetings after you respond to the coments."
Response: Another neeting on the |APP's is not currently planned.

Witten comment received on questionnaire fromthe F&H G oundwat er Public Meeting.

"There nust be a better way to get public involvenent than this kind of neeting."

Response: As part of the CERCLA process it is required to involve the public in selection,
review, and comment of a proposed renedial action. This type of public neeting allows the
public the opportunity to openly comunicate their concerns, coments, and to go on record with
any specific questions. Additionally, the public is given the opportunity to review and provide
witten comments on a proposed renedi al action such as that contained in the F&H G oundwat er
InterimAction Proposed Pl an docurments. SRS woul d wel cone any suggestions fromthe public on how
to possibly inprove the Public Invol verrent Program Please submt any suggestions to:

Ms. Mary A Flora
WBRC

1995 Centenni al Avenue
Ai ken, SC 29803

Witten comment received on questionnaire fromthe F&H G oundwat er Public Meeting.
"What is the inpact off site if no action is taken? Quantify inpacts if any agai nst federal
criteria and actual risk to public conpared to other industries along river. Does the risk

justify cost?"

Response: Environnental monitoring and risk assessnent work indicate that there is mnimal risk
to the public if no corrective action is taken.



Letter #1 fromM. Philip Brandt to the EPA

3325 Berkshire Grcle
Johnson CGty, TN 37604
January 16, 1995

U S. EPA Region IV
Attn: Jeff Crane

345 Courtland Street
Atlanta, Georgia 30365

Dear M. O ane:

A public neeting was held at North Augusta, South Carolina on January 9, 1995 on the Savannah
River Site F&H Groundwater Proposed Plans. At that tine | submtted witten comments, however
due to time constraints those comments were inconplete. Attached please find a conplete set of
comrents. Pl ease disregard the original coments.

I amin the process of obtaining additional technical information relevant to the proposed
alternative and request an extension of public comrents for 90 days due to the tine required to
obtain information through the Freedomof Information process. In addition, | amrequesting
that a second public neeting be held after a formal response to all commentors have been
conpl et ed.

If you need to speak with ne directly you can call me at work (615) 734-9141 ext 1316 or hone
(615) 282-5239

Si ncerely,
<I MG SRC 0495225E>

Philip Brandt



COMMENTS
ON
F&H GROUNDWATER
PROPOSED PLANS

M/ narme is Philip Brandt. | have a BSin WIldlife and Fisheries Science and there years of
graduate study training in zoology and terrestrial ecology. | have over 15 years experience in
the regulatory and environnental field including six years at the SRS. Three of those years was
spent working for a consultant under contract to the DOE. During that tinme | provi ded expert
environnental regulatory support to the DCEE M last three years at SRS, | was enpl oyed by the
DCE as Seni or Waste Managenent Specialist and as Acting Branch Chief, Environnental Restoration
During ny tenure three | was responsible for the RCRA Interim Status closure of the F and H Area
Seepage basins and 58 acres of the m xed waste burial ground. Since |eaving DCE and the SRS
have continued nmy environmental career in the comercial sector and have continued to work with
bot h hazardous and radi oactive contam nants. Mst recently, | nanaged a renobval action

i nvol ving radi oactive and hazardous waste which resulted in a release of the property with no
restrictions by the regulating agency. M/ areas of expertise include both RCRA and CERCLA.

Over the Christnmas holidays | becane aware of this public neeting and have driven over five
hours to be here to present ny commrents. The direction the regulatory process has taken and how
the public is kept inforned and involved, or nore inportantly not inforned, is of a great
concern to ne.

First | want to provide coments on the environnental facts concerning the Savannah River Site
the F and H area seepage basins and the proposed environnental renmedy, facts which have not been
properly identified or coomunicated to the public by the DOE or the regul atory agencies. At

i ssue is whether the contam nated groundwater fromthe seepage basins pose a threat to human
health and the environnment. This threat is exam ned fromthe perspective of (1) inmpact on the
Savannah River which is a recreation source in the area and a drinking water source for

Beaufort, South Carolina and Savannah, Georgia, (2) inpact to Four Mle Creek on the SRS
reservation into which contam nated groundwater fromthe basins seep, (3) inpact on wildlife and
vegetati on along the area between Four Ml e Creek and where contam nated water seeps onto the
land, and (4) inpacts on the groundwater and its affects to both onsite and offsite users.

Facts on F and H Area Seepage Basin Qperations

Wastewater flows fromthe F and H Area Separations to the F and H Area Seepage Basi ns ceased on
Novenber 7, 1988. Liquid effluent that was di scharged into the seepage basins is now processed
at the HArea Effluent Treatnment Facility. Tritiumis the prinmary radionuclide in the ETF
effluent. Because tritiumis a hydrogen atomit cannot be separated froma water nol ecul e which
is made up of two hydrogen atons and an oxygen atom There is no known practical nethod for
treating tritiumcontam nated water whether its ground water or surface water. Consequently,
tritiumis discharged along with the treated effluent into Upper Three Runs Creek under an NPDES
permt. In 1989, the first year of full operation for the treatnent facility, over 2,000 Curies
of tritiumwere discharged to UpperThree Runs Creek (1). FACT: There is absolutely no
difference in the health and environnental inpacts fromthe tritiumthat is discharged fromthe
permtted treatnent facility and the tritiumthat seeps into the Four Mle Geek. Unlike opther
radi onuclides, tritiumdoes not bioaccunulate in aninmal or plant tissues or in the ecosystem
There is absolutely no docunentation or research that tritiated water onsite has harnmed or ever
will harmland and aquatic plants and aninmals. The concern over tritiumis the potential dose
to people when tritiated water is used as a drinking water source

Facts on Regulatory Authority Over Basin O osure and Gound Water d eanup

Regul atory authority over the closure of the basins is fairly conplex and is divided between the
State of Sourth Carolina and the EPA under two major |aws, RCRA and CERCLA. The state enforces
portions of RCRA and includes the regulati on of contam nated groundwater from hazardous

contam nants such as netals and organic chemicals. However, RCRA dos not regul ate

radi onuclides. Authority to regul ate radi onuclides cones under CERCLA which is adnministered by
EPA. Basin H 3, which last received waste in 1962, is also regul ated under CERCLA. RCRA was
not enacted then and its rules cannot be applied retroactively. Consequently, any decisions
nmade on groundwat er cleanup actions for Basin H3 fall under CERCLA regul ations. Section 121(a)
of CERCLA requires EPA to nake certain renediation solutions are cost effective. The total life



cycle costs for this project exceed $270 nillion and will be denonstrated not to be cost
effective (5). The State regul ates other groundwater contam nants not included under RCRA such
as nitrates (sane as fertilizer) and sodium (same as salt). The State al so sets and regul ates
water quality standards for surface streans. Streans on the SRS have the sanme water quality

desi gnation as does the Savannah River, Oass B (7). This dual regulatory authority and who was
going to be the | ead agency was a source of problens in negotiating closure and post basin
closure activities with the State and EPA when | was there five years ago. State's rights were
a big issue and sonetinmes during negotiations | thought we had travel ed back in tine 134 years
to Fort Sunmter in Charleston, South Carolina

After waste water discharges ceased in 1988, a fornmal pernit under RCRA was agreed upon by al
parties and physical closure activities begun. After inspection by an independent engineer, the
State and EPA agreed and confirmed in 1991 that the basins had been cl osed based on the
conditions of the RCRA pernmit. EPA reviewed the closures and formally determ ned that the
closures were protective of human health and the environnent (10). How the ground water was

to be treated was decided in a separate permt action fromthe closure action

F and H Area Basin Gound Water Facts (7, 8 & 9)
Sinplified, there are three aquifers in the F and H seepage basin area. The shallow water table

is characterized by low flow and is not used onsite or offsite for drinking water or irrigation
purposes. Sone of the nonitoring wells are |ocated in perched aquifers which cannot provide a

sustained yield of water. |In other words, they would not support the water needs for a hone.
For exanple, the Federal hone |oan prograns require that you have a well that provides a
sustained yield of six gallons per mnute. |If you don't have a well that yields the m ni num

anmount you will not get the loan. Water fromthe water table or shall ow aquifer discharges into
Four Mle Creek through a seep line near the creek. There is an aquitard that separates the
shal | ow wat er table aquifer fromthe mddle aquifer, however, it is not conplete and

contam nated groundwater al so noves fromthe shallow aquifer into the mddle aquifer

G oundwater fromthe mddle aquifer discharges several nmles away into Upper Three Runs Creek
which is also on the SRS. A second, nore conplete aquitard, exists between the mddl e and | ower
aqui fer. This aquitard provides significant protection fromthe contam nated groundwater in the
mddl e aquifer fromentering the lowest aquifer. |In addition, this |owest aquifer is under

hi gher hydraulic pressure due to geologic conditions than the mddle aquifer. This neans that
if the aquitard is breached the ground water will flow up towards the surface and not down.

G ound water fromthe deepest aquifer discharges into the Savannah River. FACT: GCeologically,
water fromthe contam nated aquifers have not migrated into the groundwater beyond the site's
boundary nor can it ever contam nate offsite groundwater aquifers because they all discharge
into on site streamns.

The prinmary ground water contam nants are radionuclides (principally tritiunm, nitrates, netals
(principally cadmumin F-Area and nercury in HArea), and sodium Tritium sodium and
nitrates are very nobile contam nants whereas netals will not nove concentrati ons exceedi ng
200,000 ug/L are found. Qher contam nants such as plutoniumnove very little, if at all.

Wth the closure of the basins, two nmajor positive inpacts to the ground water occurred: (1) a
waste source conprising nany mllions of gallons of waste water was elimnated and (2) further
novenent of contam nants fromthe basins into the groundwater were virtually elimnated due to
the clay cap constructed over the basins (the clay cap isolates the waste fromcomng into
contact with rainwater that would have infiltrated the soil above the waste). FACT: G oundwater
sanpling fromover 240 nonitoring wells has confirned that the water quality fromthe

contam nated aquifers has inproved dramatically and will continue to inprove w thout any further
action regardi ng ground water treatnent.

Surface Water Facts (7, 8, &9)

Contami nated ground water fromthe F and H area seepage basins discharge into Four Mle Creek
along a seep line. 1n 1993, the only radionuclides detected in Four Mle Creek were tritiumand
strontium Estinmated val ues have been reported for iodine 129 but | am personally aware that

t he source docunent used to develop the iodine inventory was of poor quality. The field work
that resulted in quantifying the iodine inventory was superficial at best. |In addition, there
was a calculation error in the reported inventory which results in an over estimate of the

i odine 129 inventory.



Strontium concentrati ons have been declining every year since 1988 and decreased by 23% from
1992 to 1993 in the F area (194 nO to 150 nO) and 17%in the Harea (78 nO to 65 nGO). Based
on neasured inventory, tritiumis the largest contributor to the creek. There is no known
environnental inpact to the environnent that tritiumat the existing concentrati ons can cause
(for exanple, it has had no i npact on plant or aninmal species (for exanple, it has had no inpact
on plant or aninal species diversity or abundance). Tritiummigration or flux fromthe basins
have al so decreased dranatically since closure and capping. From 1992 to 1993 there has been a
49% decrease in the Curies of tritiumseeping fromthe F basins. For the sane tine period there
has been a 31% decrease fromthe H basins. This trend of inproving water quality will continue
wi thout any additional action such as punp and treat with reinjection. |In 1993 an estinated
2,180 Curies of tritiumseeped fromthe F basins and 1,020 Curies fromthe H basins (1,2, and 3
only). Due to plume mngling it is not possible to differentiate tritiumfromH4 and the

near by radi oactive burial ground, 643G (a CERCLA site). However, it is projected that from 1994
on that 4,500 Curies of tritium which represents two thirds of the tritiumflux that seeps into
four Mle Oreek, will conme fromthe old burial ground and not the seepage basins. By way of
conparison, there were 11,300 Curies of tritiumreleased in liquid formfromall sources.

Rel eases fromthe F and H seepage basins accounts for only 3,200 Curies or only 28% of the

total. Liquid releases are conpletely dwarfed by air releases. |n 1993, 191,000 Curies of
tritiumwas rel eased to the atnosphere which is sixty tinmes greater than the release fromthe F
and H basins and seventeen tines greater than all liquid releases. Mst of the tritiumrel eased

to the atnosphere conbines with water nolecules in the air and returns to the surroundi ng areas
both on and offsite in the formof rain or snow This phenonenon has been confirned through the
drilling and testing of groundwater wells and shall ow springs on the Georgia side of the
Savannah River where well water concentrations of 2,000 pG /L have been found and onsite where
rainwater with tritiumhas been found in concentrati ons exceeding 42,000 pG/L (over two tines
current drinking water standards). This tritiated rainwater either runs off to surface streans
such as Four Ml e Creek or becones part of the groundwater on site, or under goes
evapotranspiration. This is why you can find detectable, but acceptable, levels of tritiumin
drinking water supplies for cities such as Aiken, North Augusta, new El | enton, Jackson, and
August a

Water sanples fromFour Mle Creek, other surface streanms on SRS, and the Savannah R ver are
routinely collected and anal yzed. The Savannah River is an inportant recreational source and
drinking water source for Beaufort, South Carolina and Savannah, Georgi a. Radi ol ogi ca

contam nant concentrations including such paraneters as gross al pha and nonvol atile beta are the
sane above and bel ow the SRS with two exceptions: (1) tritiumand (2) cesium 137. Cesiumis not
rel eased fromthe seepage basins. Tritium some of which originates fromthe F and H area
basins, is well bel ow EPA established health based standards. |If the tritiumthat originates
fromthe F and H Area basins could be elimnated conpletely (they can't) there woul d be an
insignificant change in the tritiumconcentration in the drinking water systens in Beaufort and
Savannah. This is due to the ETF discharges (2,000 Curies in 1989), discharge from other
seepage basins and the burial ground, and down washing of tritiated rainwater fromthe over

190, 000 Curies per year of tritiumreleased to the atnosphere. The prestigi ous Acadeny of

Nat ural Sci ences of Philadel phia has nonitored water quality on the Savannah River since 1951
and in 1990 conducted a special study on plant and aninal life including sensitive indicator
species. There was no difference in species richness or abundance due to SRS activities and no
detectable difference in water quality factors due to SRS activities that could affect the
speci es richness and abundance. This docunentation of no inpact to the Savannah Ri ver over the
past forty years is in spite of the fact that the discharge of radionuclides and ot her

contam nants were much higher in the past. In fact, the amount of tritiumrel eased to the river
has been higher by a factor of ten (approximately 150,000 Curies) in 1963. If the river or hunman
heal th was bei ng negatively inpacted a narked i nprovenent woul d have been observed due to the
conti nuous and intensive nonitoring by the Acadeny of Natural Sciences. The fact is no

envi ronnental inpact has been observed because there has been no inpact. Over thirty paraneters
affecting streamwater quality are routinely sanpled on Four M|e Creek including organics,
gross al pha/beta, nitrates, sodium and heavy netals. There is no difference in water quality
for these paraneters (sanples taken from Road A and A7) when conpared to the Savannah River
except for tritium The only neasurabl e radionuclides discharging fromthe seep area are
tritiumand strontium FACT: Tritiumand other contam nants released fromthe F and H Area
seepage basins have no inpact on human health or the environnent in the Savannah River or to
sources down streamthat use the Savannah River as a drinking water source.

Envi ronnental and Health Risks fromthe F and H Area Seepage Basin G oundwater Facts (7, 8, &9)



The EPA sets the drinking water standards for communities. Limts prescribed are conservatively
derived i.e. they err on the side of over protecting individuals. For radioactivity in drinking
wat er, EPA has determ ned that concentrations that provide a dose of 4 nremper year is
protective of human health and the environnent. The naxi mum dose recei ved by the public from
drinking tritiumcontam nated water is 0.04 nrem (1% of the allowabl e dose) and 0.05 nrem per
year (1.25%of the allowabl e dose) at Beaufort, South Carolina and Port Wentworth, Ceorgia.

This is in contrast to water wells in Georgia that have tritiumconcentrations that are 10% of
the allowable limts (the source of which tritiumreleased fromair em ssion sources on the site
which are in turn over sixty tines greater than that released fromthe F and H area seepage

basi ns. These doses neasurenents are based on a tritiumlimt of 20,000 pG/L and will decrease
by a factor of three when the proposed limts of 60,900 pCG /L are inplenented by EPA. Cesium
whi ch does not originate fromthe F and H basins, is found in the water systembut it too is
also well bel ow all owabl e drinking water standards. In summary, there is no unacceptabl e human
health or environnental risk to the Savannah River as a drinking water supply. If the F and H
area seepage basin radi onuclide contribution to the Savannah R ver was conpletely renoved there
woul d be an insignificant change in the radi ounuclide due to other regul ated em ssions and

di scharges fromthe SRS. There is no unacceptabl e human health or environnental risk to the
onsite workers. Over 20,000 personnel work onsite on a regular basis. There are twenty seven
onsite drinking water systens, sone of which have been in operation since plant startup. Over
1,400 sanples for chemical analysis were perforned in 1993 and all systens net EPA' s primary
heal th based standards. In other words, the personnel onsite use drinking water taken fromthe
sane aquifers onsite that supposedly are in danger of being contam nated and have done so for
over forty years while neeting all drinking water standards established by EPA and SCDHEC. Even
under worst case conditions, where a theoretical "Bubba" spent nost of his time living on the
site boundary swi nm ng, water skiing, hunting and fishing, drinking water fromthe Savannah

Ri ver, eating contamnated fish and wildlife, could only receive an estimated 0.25 nrem per year
dose. |If sonmeone would pay me to live this life style I'lIl doit. This way the site could
collect real data and | could then justify why | wear white socks. This 0.25 nrem per year dose
conpares to an average dose of 300 nrem per year fromnatural causes. |In other words, if the
SRS coul d cease emtting all radioactivity (it can't) people would still be exposed to over
99.92% of the radiation that they are currently being exposed to. A neasure of the risk 0.25
nreni year presents is provided through the loss of |ife expectancy (LLE) calculation. LLE is the
average anmount by which one's life is shortened by the risk under consideration. For exanple
bei ng overwei ght reduces your |ife expectancy one nonth for each pound you are over weight.

Unless | lose weight | have shortened ny life by over three years. Being poor and/or unskilled
reduces your |ife expectancy fromsem-skilled, clearical/sales people by 2.4 years and an
additional 1.5 years when conpared to professional/managerial personnel. The LLE for a person

in Harrisburg, Pennsylvania fromthe Three Mle |Island nucl ear power reactor was 1.5 m nutes.
The LLE for 0.25 nremyear is functionally equivalent to a regul ar snoker snoking one extra
cigarette every fifteen years or an over weight person like nyself increasing ny weight by eight
tenths of an ounce, about half a candy bar

Envi ronnental dange is typically determ ned through a decline in the nunber plant/aninal species
and the abundance or total nunbers of plants and aninals. The only environnmental danmage noted
had been some very mnor vegetative stress along the seep |ine between where the basins seep
into Four Mle Oreek. The source of the vegetation stress is not known. However, it is highly
likely that the stress is due to elevated soil/water concentrations of alum num sodium and
nitrates and not radionuclides or heavy nmetals. Wat is inportant is that since the basins were
cl osed the vegetation has begun to recover and continues to recover. It is also inportant to
note that the plant and ani mal popul ations along Four Mle Creek are not unique and do not
support any threatened for endangered species. Wth the exception of very localized areas
descri bed above, the plant and ani nal species and popul ations along Four Mle Creek, are both

di verse and abundant which is indicative of a healthy ecosystem

FACT: There has been no significant inpact to the environment in the vicinity of the F and H
seepage basins. Wat damage that has been noted is recovering naturally. Wter quality in Four
Mle Creek continues to inmprove. There is no difference in species richness or abundance above
and bel ow the seep areas or in Four Mle Creek.

Proposed Mtigation (Punp/ Treat/Reinject) Facts (5, 10)

The SCDHEC and the EPA are requiring the DOE install a series of interceptor groundwater wells
punp down the aquifer, treat the water, and reinject the treated groundwater upgradient to the



basins. SCDHEC requires that reinjected groundwater neeting drinking water standards before it
is reinject. They both adnmt that tritiumcannot be renoved fromthe treated water, therefor it
cannot neet drinking water standards, but will be reinjected anyway. N trates, which also
exceed drinking water standards, will also be reinjected without treatnment even though treatnent
t echnol ogy exists for nitrates.

Normal | y under RCRA, regul ated contam nants nust be cleaned up to drinking water standards.
Under specified conditions, a variance is allowed called an Alternate Concentration Limt.
ACL's are all owed when the hazardous constituents (not radionuclides-they' re regul ated under
CERCLA) are not capabl e of posing a substantial threat currently or a potential hazard to hunman
health and the environnment in the future. DCE pursued this approach and was prepared to
evaluate in the field sone innovative technol ogi es but was denied the ACL. Consequently, DOCE
was required to inplenent ground water cleanup. One of the treatnent options rejected was to
install the punping wells, punp to a collection/treatnent tank, adjust the pH and discharge the
water to the Savannah River under a NPDES permt. This approach neets all regulatory

requi renents under RCRA for treatnent and di scharge. However, SCDHEC and the EPA required that
a nore expensive treatment systembe inplenmented and the water reinjected. The purpose for the
reinjection is to allow for the natural decay of tritium However, as pointed out before there
is no health or environnental risk for discharging the tritiated water or for allowing it to
continue to seep out. In fact, a technical evaluation (5) conducted by DOE's Ofice of

Envi ronnental Restoration (EM 40) concluded that after 2005 (ten years) there woul d be no
difference in the off site tritiumflux to the Savannah R ver whether the corrective action was
i npl enented or not (see previously discussed facts). DCE estinmates (1993) that $12.6 mllion
has al ready been spent on this project with an estimated $24 nillion budgeted for 1994/ 1995 and
an estimated life cycle cost of $270 mllion.

The proposed ground water treatnent nay in fact cause additional problens. |In response to
questions at the public neeting on January 9, 1994, Ms. Kathy Lewi s indicated they will not be
able to intercept or control the contam nant plunes in their entirety nor can they guarantee
that relatively i mmobile contam nants that don't presently show up in Four Mle G eek, such as
plutonium wll be nobilized.

FACT: Reinjection to control tritiumflux is a fallacious argunent by SCDHEC and EPA.  Tritium
ground water contam nation in the contam nated aquifers has inproved dranatically over the past
six years and will continue to inprove. Tritium because of its half life of 12.3 years, will
continue to be renoved pernanently through decay. In 24.6 years 75%of the existing tritium
inventory will permanently "go away" through radi oactive decay. O fsite and onsite drinking
water quality are already protected with no further action, that is, w thout having to spend
over a quarter of a billion dollars.

The proposed action has a high probability of failure and does not address one of dom nant
ground water contam nants, nitrates. Under the proposed renedy, the major contam nants
(tritium nitrates) will not be treated. Mnor contam nants such as nercury and cadmumare in
nost cases just slightly above drinking water standards. The National Acadeny of Science has
recently reviewed punp and treat technology (1). Their conclusion is that renediation by punp
and treat is a slow process which can easily take tens, hundreds, or thousands of years and that
the ability to restore contam nated groundwater to drinking water standards is uncertain at nany
sites. According to the NAS, geologic factors and the contam nants may nake restoring

contam nated ground water to drinking water standards technically infeasible. In addition, in
publi c docunents EPA has acknow edged "some ground water contami nants cannot be conpletely
elimnated, no natter how long we punp and treat". As of 1990, based upon research perforned by
the Cak Ridge National Laboratory (3), there has been no docunented case where a single aquifer
in the United States has been confirned to have been successfully restored through punping and
treating.

There is already onsite, docurmented evi dence that punp/treat cannot restore an aquifer to
drinking water standards. G ound water cleanup of organics using punp and treat has been

ongoi ng since 1985 in the MArea. There is no technically conpetent person onsite (or off site)
that will state or predict that the aquifer in the MArea will be restored to drinking water
standards for organics using punp and treat only.

DOE' s Ofice of Environnental Restoration (EM 40) recognizes the futility of the F and H Area
punp and treat system (5). DCE identified all proposed punp and treat projects within the



conpl ex and categorized theminto three categories: (1) technically sound and reduces risk to
the public, (2) limted risk reduction to the public, and (3) little or no risk reduction and
may be technically unsound. The proposed punp and treat systemfor the F and H seepage basins
falls into category three. "No nmeasurable risk"” with a recommended path forward to "negotiate
with regulators for conbined institutional control and innovative technol ogy denonstration”
Thi s approach has been rejected by the regulators. It is nost inportant to note that in 12.3
years of institutional control, half of the tritiumdecays away, in 24.6 years 75% - without
taking into account any loss of tritiumthrough seepage

Comment s and Questions

In order for the public to fully understand the inpact, or lack of inpact, to the environnent

pl ease provide the following information in your response to ny questions. Wat has been the
water quality trends over the last six years on Four Mle Oreek at sanpling stations 1B, 1C, 2B
2, 3A, 3, 6, and A7 while describing the source ternms that contribute to the contam nants? What
data indicates that the contribution of hazardous substances to Four Mle O eek, including

radi onuclides, will increase over tinme with no further action. Over thirty water quality
paraneters are sanpled routinely. ldentify those paraneters that do not neet SCDHEC wat er
quality standards for O ass B streans on a consistent basis (50%of the time or nore). For
nonconpl i ant paraneters provide docunentation that the inpact is due to releases fromthe
seepage basins, that is there is a significant difference between upgradi ent and downgradi ent
values fromthe F and H area basin seep lines along Four MIle Creek. Provide docunentation that
the flora and fauna on Four M|le O eek downgradi ent fromthe seepage basin are significantly
different based on species diversity and abundance. Provide sinmlar docunentation for the area
between the seep line and Four Mle Creek. Provide a nap showi ng the ecotypes and acreage al ong
the Four Mle Creek and cal cul ate the acreage and percent of the total ecotype harnmed by

di scharge fromthe basins. Provide docunentation on the presence and/or bioaccunul ati on of al
those contam nants found in wells above drinking water standards in the water, flora and fauna
fromthe seep line to Four Mle Creek and along Four Mle Oreek (for exanple, gross al pha/beta
heavy netals, transuranics, etc.)? Finally, tritiumproduction is currently at an all tinme |ow
However, at sone future tine tritiumproduction nay have to i ncrease. Please docunent the

maxi mum al l owabl e tritiumem ssions fromair sources and the H Area Effluent Treatnment Facility
and conpare themto current discharges to Four Mle Creek fromthe F and H area seepage basins
(excluding the contribution fromthe old burial ground) and in 12.3 years (assum ng no seepage
fromthe basins). MNunerous wells in the F and H area seepage basins are poor quality, lowyield
yields fromperched water tables. How nany of the water table wells provide | ess than six

gall ons per mnute continuous yield, that is, are unsuitable for hone use as a drinking water
source? Wiat is the water quality for these wells? How nany of these wells do not yield enough
water to provide a representative sanple (mnimumof three casing volunes)? How many of the
well's evidence faulty well installation? Does SCDHEC and EPA require the sane ground water
protection for perched water tables which are unsuitable for a drinking water supply system as
for legitimite aquifers? Provide docunentation on the level of contamination that is discharged
fromthe Congaree aquifer to Upper Three Runs Creek. Provide simlar docunentation for the
deeper aquifer that discharges into the Savannah River. Finally, provide trend data over the
past six years for those RCRA contam nants and radi onuclides that are discharged to Four Mle
Creek on sel ect but key downgradi ent groundwater wells for the shallow water table and Congeree
aqui fers. As a conparison, include upgradient wells particularly those that show contam nation
fromthe old burial ground. Discuss and comment on whether the data trends support an inproving
or deteriorating groundwater quality. Provide the sane infornation for nitrates and sodium |f
the water quality is inproving and there is no longer a source termrechargi ng the basi ns does
the risk of contam nation of the deepest aquifer increase or decrease? Simlarly, for the
Congaree does the risk of contam nated discharge to the Upper Three Runs O eek increase or
decrease? Nunerous wells have been identified where gross al pha and nonvol atile beta are

above drinking water standards and/or drinking water standards for other radionuclides are
exceeded based on a naxi num dose. Radi ol ogi cal dose is based on an average dose - not a single
nmaxi mum datum poi nt. What has been the average gross al pha and beta values? Is the data
normal ly distributed or is a geonetric nean nore representative? |If the geonetric nmean is nore
representative, is it above the established standard?

The EPA has determned that capping is protective of human health and the environnent capping
I's capping and institutional control an allowable renedial alternative under CERCLA? Since

i npl enentati on of cappi ng, groundwater has inproved dramatically thus decreasing future risk to
human health and the environnent through institutional control. Wat period of institutional



control was considered by SCDHEC/ EPA in eval uating the no action alternative under CERCLA. |If
it wasn't evaluated why not? As a neans for conparing the effectiveness of punp and treat
onsite as a viable technology, howlong will it take the existing punp and treat systemto clean
up the ground water in the MArea to drinking water standards and at what cost?

SCDHEC requires that ground water used in the reinjection wells neet drinking water standards.
How can SCDHEC al low tritiated groundwater that is 1,000 times drinking water standards be
reinjected. Howcan it allownitrates that are 10-100 drinking water standards be reinjected
when treatnent technology exists to treat nitrates.

Pumped water can sinply be adjusted for |ow pH and di scharged to the Savannah River neeting all
heal th and safety requirements of both EPA and SCDHEC at significant cost savings over the
required renmedy. Wat is SCDHEC s and EPA's justification, under RCRA, for not requiring the
nost cost effective remedy which neets all drinking and surface water quality standards?

The remedial action for H area includes Basin H2. This site is a CERCLA site and not a RCRA
site. Based on groundwater nonitoring data it also the prinmary source of the netal contam nants
down gradient fromthe basin conplex. Under what authority was this site included under the
RCRA regul ati ons and where was the public input. Wy isn't this site considered separately?

A different environnental renedy for the same site can be arrived at under CERCLA versus RCRA
In fact, the DCE submttal to SCDHEC and EPA for the proposed renedy under CERCLA is that no
action be taken (10). Wiat has been SCDHEC s and EPA' s response to DOE' s proposed renedy under
CERCLA of no further action (Rev. 0, Proposed Plan for F and H Area Groundwater Qperable Units).
What was your basis for rejecting the proposal, particularly for basin H 3 which is not

regul at ed under RCRA.

The risk assessnment process used is flawed. Proposed tritiumstandards are three tines higher
than current standards. Wen perform ng your risk assessments you used proposed concentration
limts when they were higher than existing limts. However, in the case of tritiumyou used the
existing limts when proposed limts are over three tines higher. There is no rational basis
for ignoring nitrates in the risk assessnent process nor is there any heal th/environnmental based
reason for punping/treating and recirculating the tritiumplume to maintain a 20,000 pG/nL
contour. |If you are not nmintaining the drinking water standard isopleth then 200,000 pG/nL or
current levels are as equally valid as the 20,000 pG/m isopleth for tritium Wy weren't the
proposed tritium standards used (60,900 pG/L)?

The State and the EPA have specific areas of regulatory authority. The State does not regul ate
ground water contam nated by radi onuclides. Does SCDHEC claimregulatory authority over

radi onucl i des? Under what authority and has the Federal governnent given up its sovereign

i muni ty?

Besi des the DCOE SRS, SCDHEC regul ates nunicipalities, private businesses, and other State and
Federal agencies. For exanple, there is tritiumcontam nated groundwater at the adjacent Chem
Nucl ear facility in Barnwell. Minicipalities frequently fail to neet solid waste and

groundwat er requirenents. Federal nmlitary bases have a variety of environnmental problens. Dos
the DOE SRS receive equal treatnent under the law relative to enforcenent or fines? Wat other
facilities are being required to punp/treat and reinject as a renedial action? How nmany are
allowed to reinject contam nated water above drinking water standards? Wat concentrations?
How nmany ACL's have been granted by SCDHEC in the last five years? How many by EPA Region IV in
past five years? G ven the nunber of approvals, are ACL's in fact a viable alternative to
restoring aquifers to drinking water standards? How nany punp and treat actions of simlar
scope in South Carolina have resulted in the return of the contam nated aquifer to drinking

wat er standards?

Regul atory oversite by SCDHEC at SRS is funded by a grant from DCE. How many nunicipalities,
private industries, and other governnent agencies fund their own regul atory oversight? How does
SCDHEC avoid a conflict of interest, that is, the nore remedial actions required the higher the
fundi ng | evel for SCDHEC?

As expensive and futile as the proposed renedy is there was another sol ution which net the
requi renents under RCRA, conplied with all other environmental |aws, presented so significant
risk, and was a lot cheaper. The renmedy is to punp the shallow aquifer, adjust for Ph, and



di scharge to the Savannah River. Has the SCDHEC/ EPA required nunicipalities, priviate

busi nesses, or other State/governnent agencies in South Carolina to inplenent the nost expensive
ground water treatnment option when a second, less costly alternative would nmeet all of the State
and EPA requirenents for protection of human health and the environment? Wuld the State be
willing to pay the increnental cost between the two options? Under the law, can the EPA ever
concl ude under CERCLA that no further action was required where RCRA requires that a renedi al
action be inplenented? Has the DCE been asked/requested/ pressured to include the CERCLA site
643G (A d Burial Gound), under RCRA? Wat has been DCE' s response? |f yes, what was the
justification?

SUMVARY AND CONCLUSI ONS

Due to the holidays | was unable to obtain additional data supporting the position that no
further action is required. Consequently, | have asked that conments be hel d open for an
addi tional 90 days (given the lengthy tinme required to obtain docunents under the Freedom of
Information Act) and that a second public neeting be held so that all questions can be

addr essed.

I have polled friends and famly in the Aiken, South Carolina area. Wien | describe what is
bei ng proposed and how nmuch it will cost they are dunb founded. They have seen the public
noti ces regarding these activities but they do not highlight the facts | have included nor do
they address the questions | have posed nor do they nake the public aware of the costs. | am
appal l ed at the lack of effective public comunication

I will be forwarding ny comments to ny Congressional representatives from Tennessee. Copies
will also be sent to Senator Strom Thurnond and the Governor of South Carolina. |ncunbents were
removed from of fice because of governnental actions such as this and new peopl e el ected to nake
governnent accountable. This process rem nds ne of the EPA proposed action for the ski resort
town in Col orado which has | ead contam nated soil froma mning operation in the 1800's. EPA's
remedy was to dig up four feet of the town and backfill with clean dirt. It wasn't until after
several years of arguing with the residents that they finally | ooked at |ead blood levels in
children and found that they were bel ow the national average. The selected renedial action is
still being disputed. Signs have been posted in the town by the residents - the stake hol ders -
those who are inpacted by the site the nost - for EPAto go hone. This type of action at SRS
does not enhance a person's belief or confidence that the regulators are here to help you. The
proposed renedy at SRS appears to be along the sane |line as the Col orado incident. However,
this is just the first of many ground water renedial actions that will be inplenented by SCDHEC
and EPA and SRS. In other words, the quarter of a billion action is just a down paynent.
Wasteful expenditures on this scale, without a real benefit or enhancenent of the environnent of
human heal th, underm nes and distorts the productivity or hunan health, underm nes and distorts
the productivity of our econony. |'mhopeful that during a time of huge Federal deficits | wll
get an audi ence with the new Congress as they seek nmethods to cut the Federal budget and make
governnent accountable. One nethod is to have Congress with hold funding for this activity.
Under the Federal Facility Agreenent, the DCE can only be held accountable for activities that
are funded. | will also be encouraging nmy Congressional representatives not to support DCE
funding in general for projects of this type. A quarter of a billion dollars could achieve
neasur abl e, quantifiable inprovenents to human health and the environnment through a nyriad of

ot her progranms such as education, job training, weight reduction prograns, etc. It won't

achi eve neasurabl e, quantifiable inprovenents to human health and the environnment through the
proposed renedi al action of punp, treat, and reinject.

Finally, | would like to address the issue of effective public participation, or lack of it, in
t he deci si on naki ng process for selecting environnental renedies. It is not working and the
response is narrowy orchestrated by such groups as the Energy Research Foundati on an the NRDC
who don't speak for the general public in the area. For exanple, how many comments were
received fromthe public on the F and H Area post closure permit. How many of those originated
fromthe EDF, other special interest groups and their nenbers, other regul atory agencies, and
how nmany originated fromthe public in general fromthe Aiken, Barnwell, and Al lendal e area?
had hopes that the Gtizens Advisory Board woul d have addressed the issue of expensive
remedi ati on w thout environnental benefit but it appears that they too are unsuccessful in
identifying and effectively comrmunicating the concept of risk and the cost of cleanup to the
public. | understand; however, there has been sone |ively discussion between sonme nenbers over
who gets reinbursed for neals. |s a possible reason for this immutable wall of silence that key



Ctizens Advisory Board chairs dealing with risk assessnent are hel d by ERF personnel ?

I have a great faith in the Anerican public. Gve themthe facts and they will nake the right
decisions. Sinplify the regulatory munbo junbo and put in a context that the public

understands. | believe once the citizens of the area understand what is really happening to
them the right decision will be reached and it won't involve squandering a quarter of a billion
dol | ars.
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Uni ted States Covernnent Department of Energy

nmenor andum

DATE:
REPLY TO
ATTN CF:
SUBJECT:

TQ

EM 42 (J. Fiore, 903-8141)
G ound-wat er Punp-and- Treat Not ebook

R P. Witfield, EMA40
J. Baublitz, EM 40

R Lightner, EM 45

W W senbaker, EM 43
S. Mann, EM 44

I an pleased to forward the attached notebook on ground-water punp-and-treat
activities managed by the Ofice of Environnental Restoration (EM40). The
not ebook has been conpiled as a result of data collected to support a

July 25, 1993, senior nmanagers' review panel which nmet to critique all of
EM 40' s punp-and-treat projects.
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Janes J. Fiore

Director

Ofice of Eastern Area Prograns
O fice of Environnental

Rest oration

At t achnent

cc:
N. Larson, EM 45
J. Lehr, EM 44
W Mirphie, EM 42
G Turi, EMA43



Backgr ound

IRB briefing identified punp-and-treat systens not cost effective for protection of
human health and safety.

EM 40 was tasked to review all punp-and-treat projects to determine their contribution to
off-site risk reduction.

25 projects identified across EM 40.
Seni or Manager's revi ew panel net on July 25, 1993 to critique all 25 projects.
Identified:
Three Category A projects - Technically sound; reduces risk to public health & safety;
Si xteen Category B projects - Limted risk reduction to public health & safety; and,
Six Category C projects - Little or no risk reduction to public health & safety; may
not be technically sound.
Category C projects are proposed for potential "Push Back."
Resul ts From Revi ew Board
Si x Category C projects:

Two in the Eastern Area:

. General Separations Area (includes F&H) at Savannah River; and,
. TNX Area at Savannah R ver.

One in the Northwest Area:
. Lawr ence Livernore National Laboratory, Main Site.

Three in the Sout hwest Area:

. South Vall ey in Al buquerque, NM
. UMIRA site in Mnunent Valley, AZ; and,
. UMIRA sites at Tuba Gty, AZ

Two "l ow end" Category B projects:

Site 300, Eastern General Services Area, Lawence Livernore National Laboratory;
G oundwat er Treatnent & Monitoring, Kansas Gty Plant

Resul ts From Revi ew Board
Si x Category C projects:
Two in the Eastern Area:

. General Separations Area (includes F&H) at Savannah River; and,
. TNX Area at Savannah R ver.

One in the Northwest Area:

. Lawr ence Livernore National Laboratory, Main Site.
Three in the Southwest Area:

. South Valley in Al buquerque, NM

. UMIRA site in Mnunent Valley, AZ; and,
. UMIRA sites at Tuba Gty, AZ



Two "l ow end" Category B projects:

Site 300, Eastern General Services Area, Lawence Livernore National Laboratory;
G oundwat er Treatnent & Monitoring, Kansas Gty Plant



PUVP AND TREAT WORK SHEET

ADS: Project: General
SR-515 Separations Area

Pur pose of Punp & Treat
G oundwat er Treat ment

t he

Princi pal Contam nants(s)

Q her Cont am nant (s)

Basel i ne Ri sk

Post - Action Ri sk

Amount of Water Contami nated (gal)
Pumpi ng Rate (gal/day)

Estinmated Initial Mass of
Princi pal Contam nant(s) [I bs]

Esti nat ed Renoved Mass (to date) of
Princi pal Contam nant(s) [I bs]

Cost of Construction ($M
Cost of Qperation ($M

Q her Cost ($M

Start Date (FY)

Conpl etion Date (FY)

Legal Driver

Q her Pertinent Information
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Locati on: Ofice:
Savannah Ri ver EM 422

Cl eanup of contam nated GV

Currently proposed is neutralization,
settling, filtration and reinjection of

effluent as well as air stripping with
catal ytic oxidation off-gas.

Tritium Trichloroethylene (TCE); | ead;
nercury; radionuclide nmetals

Nitrate

1 x 10-7

No neasurabl e risk reduction off-site
> 100 million

500, 000 (347 gpm

Further characterization required
None - Corrective action not yet
under way

$37.2

$186. 0

$228.0

1992

2040

SCHW Part B pernit issued in 1992
requires F&H CAP (Cct 1993); MAWF
CAP (Nov 1993) per Settlenent

Agr eenent

FY 95 Cost - $20 million

Total Cost - $270 mllion

Punmp- and- Treat Qperational in FY 97
Category C

July 27, 1993



TR TI UM M GRATI ON | N GROUNDWATER

Refer to figure titled: Conceptual Behavi or/Response of Tritiumduring F & H G oundwat er
Remedi ation.)

. Concentration of Tritiumin 1990 was at 15,000 G /yr.
. Concentration of Tritiumin 1997 would be at 6,000 G/Yr with no action
. Concentration of Tritiumwould decrease rapidly with punp and treat, but woul d surpass the

no action level in 2005 due to reinsertion.

. In the long run (2015) Tritiumconcentration |levels would be the sane with or without
punmp and treat



Chapter 5

[SRS Data 1994]. Like tritiummgration, strontium
mgration is expected to continue to decline fromthese
cl osed seepage basins.

In 1993, no cesium 137 migration was detected from
the F-Area or H Area seepage basins. However,

160 mO (5.9E+09 Bq) of cesium 137 were detected at
the sanpling |ocation near the Four Mle Creek nouth
over and above the 246 nC (9. 1E+09 Bqg) cesium 137
detected in direct process discharges. This additional
cesium 137 is attributed to desorption of past cesium
rel eases fromthe stream bed.

An estimated 22 nO (8.2E+08 Bqg) of iodine-129 were
projected to have mgrated fromthe F-Area and

H Area seepage basins during 1993. Because io-

di ne-129 emts very | ow energy betal/ gamma radi ati on

it cannot be detected))usi ng conmon radi oanal yti cal

met hods))in dilute streans. However, as rel eases of

ot her radionuclides from SRS continue to decrease, the
percentage of the nmaxi mumi ndividual off-site dose
attributed to iodine-129, which has a long half-1ife of

1. 57E+Q07 years, is unlikely to increase in future years.

Therefore, beginning in 1994, the SRTC environnental
| aboratory, which has the sensitive instrunmentation
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capabl e of detecting iodine-129, wll be analyzing for
iodine-129 in the F-Area and H Area seepage basin
m gration sanpl es.

M gration of Radioactivity fromP-Area, G Area, and

L- Area Seepage Basins Liquid purges fromthe

P-Area, L-Area, and G Area disassenbly basins have

been rel eased periodically to their respective seepage
basi ns since 1978. Purge water is released to the
seepage basins to allow a significant part of the tritium
to decay before the water outcrops to surface streans
and flows into the Savannah R ver. The del aying action
of the basins reduces the dose that users of water from
downriver water treatnent plants receive from SRS
tritiumrel eases. The seepage basins were used for
purgi ng the disassenbly basins fromthe 1950s until
1970, but disassenbly basin purge water was rel eased
directly to SRS streans between 1970 and 1978. The
earlier experience with seepage basins indicated that
the extent of radioactive decay during the hol dup was
sufficient to recomrend that the basins be used again
in P-Area, L-Area, and CArea. However, because

these reactor areas have been shut down, no purges to

t he basins occured during 1993.



3325 Berkshire Crcle
Johnson CGty, TN 37604
February 15, 1995

EPA Region IV

Attn: Jeff Oane

345 Courtland Street
Atlanta, GA 30365

Dear M. O ane:

Attached please find additional comrents on the proposed F&H Groundwat er Renedi ati on.

Si ncerely,

Philip Brandt



Letter #2 from M. Philip Brandt to the EPA
ADDI TI ONAL COMMVENTS TO THE PROPOSED F&H GROUNDWATER REMEDI ATI ON

1. During the extended coment period, | was able to ascertain that the NPDES permtted F&H
area Effluent Treatnment Facility (ETF) is allowed to discharge to onsite surface streans up to
30,000 Curies of tritiumper year. WII the regulators explain to the public the difference in
potential environnental inpact fromthe permtted di scharge of 30,000 Curies of tritiumand the
estimated (1993) 3,200 Curies of tritiumseeping fromthe F&H Seepage Basins and the estimated
(1993) 12,200 Curies of tritiumreleased to the Savannah River fromall sources (discharge and
all seepage basins)? |If there is docunented environnental harmfrom 3,200 Curies of tritium

di scharging to a surface streamthen how can 30,000 Curies be allowed to discharge to a surface
strean? |f the RCRA decision naking process sel ected determ ned that punp/treat/reinjection was
the lowest risk option how can you justify or allow a potential 30,000 Curies of tritiumbe

rel eased to a surface strean?

2. The costliest and technol ogically weakest option, punp/treat and reinject, was sel ected
under RCRA in 1992. At the public neeting held in North Augusta, South Carolina on January 9
1995, the question was asked why wasn't punp/treat and discharge to a surface streamor Savannah
Ri ver selected since it was (a) much cheaper and (b) nmet all regulatory requirements. The
response was that there was concern over increasing the tritiumdose to down stream users.

Under a no action alternative and a punp/treat and discharge alternative wouldn't the drinking
wat er standards of downstream water users be nmet? Aren't the EPA regul ati ons governing drinking
wat er standards protective of the human health and the environment? On a relative risk basis
isn't there nore risk froma 30,000 Curies tritiumdischarge than the 3,200 Curies fromthe F&H
Area Seepage Basins? Wat is the legal basis for requiring the additional expenditures for
remedi al actions that are nore protective to human health and the environnent than required by
status particularly when the environnental threat is only 10%r that fromthe F&H ETF?

3. The 1992 RCRA permt required that groundwater be treated to the 10,000 pG /L isopleth line
Based on the data | have received, which is two years old, the water quality has inproved so
dramatically that the proposed intercaptor walls are already at or bel ow the 10,000 pG /L
isopleth line inthe F Basin area and rapidly approaching it at the HBasin area. In the H
Area, Basin H3 is the nost significant contributor to groundwater contam nation. Wat is the
basis for now continuing with the punp/treat/reinject systemwhen the groundwater quality has
al ready i nproved and continues to inprove beyond what was required in the RCRA permt? Wiuat is
the basis for ignoring Basin H 3 under CERCLA in the renedi al selection process when RCRA does
not apply to it and it is the principal source termfor groundwater degradation?

4, Gven the dramatic and continuing inprovenent in the quality of the groundwater, it appears
in retrospect that the State of South Carolina and the EPA used either (a) overly conservative
ri sk assunptions in their analysis of renedial options or (b) nade sonme sort of grievous error
The F&H Part B permt is up for renewal in March of 1995. Now that this "new' data is avail able
which directly contradicts the conclusions and assunptions originally used and the RCRA permt
is so close to renewal, shouldn't the renedial alternative selected be re-evaluated to reflect
reality? Gven the timng of the RCRA permt renewal, shouldn't this re-eval uation be
coordinated and integrated with the CERCLA public participation process? The overly conservative
assunptions used were justification for rejecting DOE's Alternate Concentration Limt submttal
Shoul dn't the ACL application be revisited based on the "new' data? Doesn't this "new' data
conpl etely and significantly change the risk conclusions reached in the earlier RCRA permt?
Aren't we all seeking to find the | east cost option that is protective of human health and the
envi ronnent ?

5. At the public meeting on January 9, 1995, the EPA Region IV representative stated that the
SRS was placed on the National Priorities List (the EPAlist of the worst sites that are or
present a threat to human health and the environment) and that she personally knew that the
offsite drinking water risk alone was sufficient justification for placing SRS on the NPL. Can
the EPA explain how an offsite drinking water dose that is only 1% of EPAs all owabl e dri nking
wat er standards qualify it for inclusion on the NPL? The EPA establishes radionuclide limts
for drinking water that are protective of hunan health and the environnent. Can the EPA explain
how 30,000 Curies of tritiumpotentially discharge fromthe F&H Area ETF can be legally

al | owabl e under an NPDES permt whereas a 12,200 Curie discharge (fromall sources) is
justification for placing the site on the list of the worst environmental sites in the country?



I hope in the EPA response to this question that the EPA is astute enough to recognize there is
sufficient real data to denonstrate that there is no credible nmechani smfor concludi ng that
there is a neasurable off site chem cal or radiological risk other than tritium

6. | have never been involved in a CERCLA public neeting in which the selected renedy has been
presented in such a circuitous manner. Gstensibly, the public neeting was held to see if there
were any comments as to whether additional treatnent was required above and beyond punp/treat
and reinject. Has the NEPA process been subverted? Wren't alternatives, including a no action
alternative, considered? Were has the public been involved in the CERCLA revi ew process in the
sel ection of the renedial alternative? As part of the NEPA process, a Gtizens Advisory Board
(CAB) was created to obtain representative comments fromthe affected coomunities. The
Co-Chair, M. W F. Law ess, of the Environnental Restoration Subcommittee of the CAB indicated
that they had serious concerns over the proposed renedy i.e "no scientific justification"

to support the choice. M. Law ess stated that the proposed renedy will be the subject of the
CABs March neeting and requested an extension on public comments until after their neeting.
Isn't it reasonable to extend the comment period so that the citizens group created under the
CERCLA process can respond to and participate in the CERCLA decision making process? | request
an even further extension since a draft RCRA permt is expected to be avail abl e from SCDHEC by
March 1, 1995. The public will then have a 45 day comment period based on the latest facts.
The environnental data clearly indicate inproving water quality and that small, |ocalized areas
of stressed vegetation are coming back so there is no environnental harmin waiting. By

post poni ng the CERCLA deci si on nmaki ng process a nore reasoned and | ogi cal concl usi on can be
arrived at, one that may be equally protective of human health and the environnent but costs
much |l ess than a quarter of a billion dollars. Wat is the reason or basis for the State and
EPA to reach a conclusion so quickly given the timng of the RCRA permt renewal and the
concerns raised by the CAB? Do individuals at the state or Federal |evel receive any sort of
nerit award for the nunber of RODs conpleted? 1Is there a statutory requirenent that requires
the ROD to be conpleted within a certain tine?

7. Wuld the State of South Carolina please explain to the public at what point in the
geohydrol ogi cal cycle that precipitation becones waters of the state? Is it when it infiltrates
the soil but prior to evapotranspiration? Is it after evapotranspiration? Does it include al
soil water? Does it include near surface groundwater that discharges to surface streans? Are
all shall ow groundwaters considered waters of the state regardl ess of sustained yield and water
qual ity paranmeters? |f the answer to the last question is yes, is the State consistently
enforcing the regulations to agricultural users, nunicipalities, other industrial entities, and
the general public? For exanple, is there equal enforcenent in the protection of waters of the
state to rural, private residences that utilize septic systens with |each fields or the farmer
that utilizes conpost and/or aninal nanure for fertilizer?

8. There have been recent, significant reductions in funding through out the DCE conpl ex.
Fundi ng for environnental restoration has been cut. There is not enough funding to support al
the currently identified environnental restoration activities. There are sites within the
conpl ex that do propose a real or potential threat to human health and the environnent. |f DCE
prioritizes howthe funding is distributed and there is not sufficient funding to support
continuing the F&H groundwat er renediation, what will be the State of South Carolina and EPA' s
response? Froma chem cal and radiol ogi cal perspective there are a nunber of sites at SRS

that should be "ahead of" sites |like the F&H Basins and other sites such as the TNX basins. How
about the old R Reactor disassenbly basins whose water levels rise and fall with changes in the
ground water table. Wat is the radiological water quality in those basins? Can you docunent
that there aren't any source terns in the sedinents and sludges in the bottom of the basin?
What radi onuclides and what are their concentrations along the canal system and intervening
ponds that discharged contam nated water fromthe reactors to the Parr Pond? Wat steps are
bei ng taken to prevent biol ogi cal uptake and concentration in the flora and fauna in these
areas?

9. The Energy Research Foundation in their January 31, 1995 response stated that the public has
"had anpl e opportunity for input”". Technically, | would have to agree with the statenent that
the requirenents of the | aw regardi ng public comrent have been conplied with. However, has the
intent of the | aw been conplied with? How successful have you been in commnicating the intent
of your actions. At any tinme was the public informed in plain English as to how nuch the cl ean
up woul d cost or that the contam nation could never contam nate offsite groundwater? Exactly
how nmany response were there fromthe stakehol ders around SRS in A ken, Jackson, Barnwell, etc



to the F&H groundwater permt? Considering the popul ation base for that area does any one

believe that there was a significant public response? | strongly disagree with the ERF
statenent "the evidence of the spread of contami nation and its measurabl e i npact on affected
surface waters is a sound and conpelling basis for the remedial action". Wat dass B water

paraneters were exceeded in Four Mle Creek and for the ones exceeded which showed a significant
di fference upgradi ent and down gradient fromthe seepage basins? Valid, scientific data
supports the position that no further action is justified. The ERF believes that CERCLA shoul d
sinply validate a prescriptive solution under RCRA. Does the ERF al so believe that the CAB
shoul d have no input under CERCLA when the Environnental Restoration Subconmttee al so questions
the proposed renedy? Does the ERF al so believe that there should be no neani ngful CERCLA

eval uation for Basin H3 which is not a RCRA regulated unit? | would say to the ERF that the
intent of RCRA and CERCLA is to protect human health and the environnment and that sonetinmes this

can occur under a no further action scenario. | would counter argue that it is entirely
appropriate to chal l enge under CERCLA a bad decision arrived under RCRA due to procedura
requirenents. By illumnating such differences, nay be at sone point in the future we can

inject some comon sense and reality into the renedial process instead of needl essly wasting
resources on "inprovenents" in environmental quality that exist only on paper and benefit
absol utely no one.

Response: Several of the comments identified in M. Brandt's |letters have been previously
addressed as part of the comment responses prepared for comrents sunmarized fromthe public
neeting transcript, and therefore, are not repeated. The follow ng responses are provided for
commrent s that have not been previously addressed and are nunbered in order as they were
extracted fromthe letters. The nunbering sequence does not correspond to the question nunbers
that appear in letter #2.

1. Wt has been the water quality trends over the last six years on FMC at sanpling stations
1B, 1C, 2B, 2, 3A, 3, 6, and A7 while describing the source ternms that contribute to the

contam nants? What data indicates that the contribution of hazardous substances to FMC,
including radionuclides, will increase over time with no further action? D scuss and coment on
whet her the data trends support an inproving or deteriorating groundwater quality? Does the

ri sk of contam nation of the deepest aquifer and discharge to Upper Three Runs Creek increase or
decr ease?

Response: In the nost recent report "Sem -Annual Sanpling of Fourm|e Branch and Its Seeplines
inthe F and H Areas of SRS: February 1993, July 1993, and April 1994", a summary of the water
quality is provided in the introduction section with a conparison of anal ytes detected in 1989

sanples. It is stated in this report and the 1993 Environnmental Report that the sources
contributing to these contam nants are the F&H Seepage Basins. There is no data that indicates
that the radionuclides will increase over tine with no further action

Level s of tritiumin the groundwater plunmes have been generally decreasing since use of the

basi ns for disposal of wastewater was discontinued in 1988. Construction of the | ow
perneability caps over the basins has served to control any further mgration of contam nants to
the groundwater. These source control neasures have resulted in decreasing the risk of

contami nation to the deeper aquifer and Upper Three Runs Creek. However, |evels of contam nants
in the groundwater continue to be neasured at |evels which exceed prinary drinking water

st andar ds.

2. Nunerous wells in the F&H area seepage basins are poor quality, |ow yields from perched
water tables. How many of the water table wells provide | ess than six gallons per mnute
continuous yield, that is are unsuitable for honme use as a drinking water source? Wat is the
water quality for these wells? How many of these wells do not yield enough water to provide a
representative sanple (mnimum of three casing volunmes)? How nany of the wells evidence faulty
well installation? Does SCDHEC and EPA require the sanme groundwater protection for perched water
tabl es which are unsuitable for a drinking water supply systemas for legitimte aquifers?

Response: Wells at the F and H Area seepage basins have been installed to provide
representative sanples fromthe aquifer units that they nonitor. No perched water zones are
nonitored. Lowyield is not an indication of an inadequate nonitoring well. Many of the wells
noni tor zones that have a high percentage of clays and fine grained materials. |n sone
locations the water table surface is very close to the underlying confining unit; this results
inavery thin water table aquifer. Wlls in these zones (high clay content an thin water table)



tend to produce a lowyield. This is in contrast to wells which are installed to provi de water
for domestic use, which are specifically designed to extract water fromthick units of coarse
grained materials in order to ensure a high yield

The integrity of the nonitoring network is evaluated regularly, and corrective actions are taken
to repair and/or replace any wells which do not provide representati ve sanples or show evi dence
of faulty hardware or construction

3. Provide docunentation on the |evel of contamination that is discharged fromthe Congaree
aqui fer to Upper Three Runs Creek? Provide simlar docunmentation for the deeper aquifer that
di scharges into the Savannah R ver?

Response: Environnental nonitoring indicates that contam nati on which is discharged to Upper
Three Runs Oreek and to the Savannah R ver from deeper aquifers is negligible

4. The EPA has deternmined that capping is protective of human health and the environment. |Is
capping with institutional control an allowable renedial alternative under CERCLA? Since

i npl enentati on of cappi ng, groundwater has inproved dramatically thus decreasing future risk to
human health and the environnent through institutional control. Wat period of institutional
control was considered by SCDHEC/ EPA in eval uating the no action alternative under CERCLA?

Response: A future land use policy for the Savannah River Site is currently being prepared.
Until future land use issues are resolved and a policy is inplenented, institutional contro
cannot be considered as a renedial alternative under CERCLA

5. SCDHEC requires that groundwater used in the reinjection wells meet drinking water
standards. How can SCDHEC allow tritiated groundwater that is 1000 tines drinking water
standards to be reinjected? How can it allow nitrates that are 10-100 tines drinking water
standards to be reinjected when treatnent technol ogy exists to treat nitrates?

Response: Injection of water which contains tritiumand nitrate in | evels which exceed drinking
wat er standards can be allowed in the context of this RCRA corrective action because overal
groundwater quality in the aquifer will be inproved.

6. Punped water can sinply be adjusted for | ow pH and di scharged to the Savannah River neeting
all health and safety requirenents of both EPA and SCDHEC at significant cost savings over the
required renedy. Wat is SCDHEC s and EPA's justification under RCRA for not requiring the
nost cost effective remedy which neets all drinking and surface water quality standards?

Response: It would not be acceptable to extract contam nated groundwater that is currently not
used as a drinking water source and to only adjust for low pH and then discharge it to the
Savannah River. One of the renedial alternatives considered for the F and H Seepage basi ns was

to extract groundwater and punp it directly to the Savannah River with mnimal treatnment. It
was estimated that levels in the Savannah R ver woul d remain bel ow drinking water standard if
this alternative were inplenented. However, this alternative was not selected. It seened to be

counter intuitive to punp contam nated water out of the ground water it is relatively isolated
fromenvironnental receptors and place it directly in the Savannah River which serves as a
public drinking water source.

7. Adifferent environnental renedy for the same site can be arrived at under CERCLA versus
RCRA. In fact, the DOE subnmittal to SCDHEC and EPA for the proposed renedy under CERCLA

is that no action be taken: Wat has been SCDHEC s and EPA s response to DOE s proposed
remedy under CERCLA of no further action (Rev. 0, Proposed Plan for F and H Area G oundwat er
Qperable Unit). Wat was your basis for rejecting the proposal, particularly for basin H3
which is not regul ated under RCRA

Response: DCE is subject to the Federal Facility Agreenent which nandates that all RCRA
regul ated units shoul d be addressed under RCRA and then revi ewed under CERCLA to determ ne
if additional action is necessary to protect human health and the environnent. (Reference
comrent response nunber 17 in the general response section)

8. The risk assessnent process used is flawed. Proposed tritiumstandards are three tines
hi gher current standards. Wen performng your risk assessnent you used proposed concentration



limts when they were higher than existing limts. However, in the case of tritiumyou used the
existing limts when proposed limts are over three tines higher. There is no rational basis
for ignoring nitrates in the risk assessnent process nor is there any heal th/environnmental based
reason for punping/treating and recirculating the tritiumplume to maintain a 20,000 pG/nL
contour. If you are not nmintaining the drinking water standard isopleth then 200,000 pG/nL or
current levels are as equally valid as the 20,000 pG/m isopleth for tritium Wy weren't the
proposed tritium standards used (60,900 pG/L)?

Response: Quantitative R sk Assessnent based on the nost current data has not been perforned.
Ri sk assessment work perforned to evaluate the potential risk associated w th groundwater
contam nation at the F and H Area Seepage Basins is based on an extensive |list of hazardous and
radi oactive constituents. The prinmary drinking water standard for tritium (whether proposed or
current) is not a significant factor in the estimation of risk

9. The state and EPA have specific areas of regulatory authority. The state does not regul ate
groundwat er contam nated by radi onuclides. Does SCDHEC claimregulatory authority over

radi onucl i des? Under what authority and has the Federal governnent given up its sovereign

i muni ty?

Response: SRS signed a Menorandum of Agreenent on April 8, 1985, agreeing to conply with the
substantive requirements of the South Carolina Pollution Control Act (PCA); the South Carolina
Hazar dous Waste Managenent Act (SCHWWA) and regul ati ons promnul gated thereunder. The definition
of pollutants under the PCA can be interpreted to include radionuclides. In addition, to the
above, SRS entered into a Settlenent Agreenent (87-27-SW, as anended on June 14, 1989, in which
DCE agreed to address the hazardous constituent contami nants in the groundwater as defined by
RCRA as wel |l as groundwater contam nation by other constituents such as nitrates and

radi onucl i des as defined by the SC PCA. These actions were taken as a nmatter of comty rather
than as a wai ver of sovereign i munity.

10. Besides the DOE SRS, SCDHEC regul ates mnunicipalities, private businesses, and other State
and Federal agencies. Does the DCE SRS receive equal treatnment under the law relative to
enforcenent or fines? What other facilities are being required to punp/treat and reinject as a
remedi al action? How many are allowed to reinject contam nated water above drinking water
standards? How many ACL's have been granted by SCDHEC in the last five years?

Response: SRS receives equal treatnent under the |aw as conpared to other industrial and
governnental facilities. The F and H Areas Seepage Basins groundwater plunes contain both
hazardous and radi oactive constituents that differ greatly fromthose found at nost facilities
requiring groundwater renediation. Therefore, the proposed corrective action is unique. No
other facilities are currently required to punp/treat and reinject, or to reinject water which
exceeds drinking water standards.

No ACL's have been approved by EPA Region |V or SCDHEC in the past five years. However

ACL's are a viable alternative to conplete restoration of aquifers to drinking water standards
In fact, the corrective action required by the RCRA pernit specifically allows for evaluation of
an ACL denonstration at the conclusion of Phase |

11. Regulatory oversight by SCDHEC at SRS is funded by a grant from DCE. How many

nmuni cipalities, private industries, and other governnment agencies fund their own regul atory
oversi ght? How does SCDHEC avoid a conflict of interest, that is, the nore renedial actions
required the higher the funding | evel for SCDHEC?

Response: Through permt fees and other funding nechanisns, all nunicipalities, private
industries, and other government agencies fund their own regul atory oversight. There is no
conflict of interest. The grant is based on a scope of work submtted by SCDHEC and approved by
DCE on an annual basis so nore renedial actions do not necessarily nean nore funding as both
parties nmust agree as to the level of work necessary for the year



GEORGE M M NOT

3 Bat eau Road

H lton Head |sland, SC 29928-3012
803- 363- 5150

Meror andum

To: SRS Renedi al Project Manager, U S. EPA Region |V

From Ceorge M M not

Dat e: February 6, 1995

Subj ect : Resol uti on Regarding SRS F- and H Area G oundwater Qperable Units

WHEREAS, the F-Area Hazardous Waste Managenent Area consists of a series of three hydraulically
connected, unlined basins (F-1, F-2 and F-3) to which wastewater flow was term nated on Novenber
7, 1988 and the H Area Hazardous Waste Managenent Area consists of a series of three

hydraul i cal ly connected, unlined basins (H1, H2 and H4) to which wastewater flow was

term nated on Novenber 7, 1988, and

WHEREAS, the radioactivity released to the unlined basins constituting the F-Area Hazardous
Wast e Managenent Facility and the H Area Hazardous Waste Managenent Facility is due primarily to
tritium a radioactive formof Hydrogen with a half-life of about 12.5 years, and

WHEREAS, currently, there is no known effective nethod to renove tritiumfrom groundwater, and

WHEREAS, F- and H Areas and vicinity are on a surface and groundwater divide; shallow
groundwater flows toward either Upper Three Runs or Fourmle Branch, both of which discharge
directly into the Savannah River, and

VWHEREAS, the Maxi mum Contai nnent Level (MCL) for tritium(i.e. the nmaxi mum perm ssible |evel of
tritiumin water that is delivered to a user of a public water system is 20 picocuries per
mlliliter (pG/nL). and

WHEREAS, the Savannah River supplies donestic and industrial water for the Port Wentworth
(Savannah, GA) water treatnent plant and for Beaufort and Jasper Counties in SC and anal yti cal
results of cal endar 1993 water studies indicated that the water in the Savannah R ver downstream
from SRS showed a nmaxi mum readi ng during one sanpling event of 1.92 pG/nL of tritium

(approxi mately 10% of MCL), and

WHEREAS, anal ytical results of calendar 1993 water studies indicated that the water quality of
the Upper Three Runs and Fourm | e Branch was "generally acceptable, with the exception of the
tritiumconcentrations" (i.e., Fourmle Branch maxi num readi ng during one sanpling event was
68.9 pG/nL or approximately 3.5 tinmes the MCL; Upper Three Runs maxi numreading was 17.9 pGC/nL
or approxi mately 90% of MCL), and

WHEREAS, in md-1993, the contam nated groundwater plunme, as defined by the 1,000 pG/nL tritium
isoactivity contour (i.e., 50 times the ML), in the F-Area was |l ess than 400 feet fromthe
Fourm | e Branch and the contam nated groundwater plunme in the H Area was approxi nately 135 feet
fromthe Fourmle Branch. At the sane time, it was reported that the F-Area plune contained
zones of tritiumconcentrations as high as 30,000 pG/nL or 1,500 tinmes the MCL and the H Area
pl ume contai ned zones of tritiumconcentrations as high as 16,000 pCG/nL or 800 tines the M.

In addition, it should be noted that the aforenenti oned contam nated groundwater plunes are
generally confined to the shallow aquifer (i.e., Steed Pond, Upper Three Runs, and Gordon a.k. a.
the Floridan Aquifer Systenm) which are the prinmary source of donestic water supplies in A ken
County, SC, and

FURTHER, in 1987, DCE identified 56 najor nunicipal, industrial and agricul tural groundwater
users within 20 mles of the center of SRS, and in 1992, the maximumtritium concentration
nmeasured in any one of the 217 wells in the shallow aquifer units within the area designated as



"Separations and Waste Managenent" was 180,000 pG /L or 9,000 tines the MLR and

FURTHER, the Westinghouse Savannah R ver Conpany (SRC) has stated that "Actual or threatened

rel eases of hazardous substances fromthe site, if not addressed by the preferred alternative or
one of the other action neasures considered, nay present a current or potential threat to public
health, welfare, or the environment," but has not quantified the F- and H Area G oundwat er
Operable Unit-specific risk(s) to humans (or the wildlife) resulting fromexposure to

groundwat er contam nated with hazardous and radi oactive constituents, including tritium and

FURTHER, to the best of nmy know edge, neither DOE, SRC, or any other entity has nade avail abl e

for public reviewin the SRS-area any recently de-classified Los A anbs National Laboratory or

ot her studies involving hunan exposure to tritium and other radionuclides detected in the F-and
H Area groundwater in concentrations that require renediation.

FURTHER, the SRC Environmental Monitoring Section's Environnmental Geochem stry Goup (EGH,

whi ch regularly sanples approxi mately 1,400 groundwater wells throughout SRS, has publicly
stated "groundwater aquifers can be a major pathway for hazardous and radi oacti ve substances to
nove beyond the site boundary, as well as into the Savannah River." However, to ny know edge,
the public has not been nmade aware of the rate(s) of migration of the identified hazardous and
radi oacti ve substances toward the site boundaries and/or the six SRS tributaries that drain to

t he Savannah River and/or the Savannah River, nor has the total estimated vol une of contam nated
groundwat er to be renedi ated been di scl osed.

THEREFORE, BE | T REQUI RED THAT, DCE and/or SRC pronptly, and before proceedi ng with Phase

1 of the preferred alternative for groundwater remedi ation at the F-Area and H Area G oundwat er
Qperable Units (at an estinmated Capital Cost of approximately $32 mllion plus an estinated

on- goi ng Mai ntenance & Operation cost of $4 to $6 mllion per year for an unknown nunber of
years), take all necessary actions to further quantify the "current or potential threat to
public health, welfare or the environment" associated with Alternatives 1, 2 and 3 and,
concurrently, provide nore conplete information regarding the tritium and other radionuclide
concentrations in the groundwater plunmes, the SRS streans and the Savannah River, and publish a
response to the follow ng cooments and questi ons:

1. dven that the half-life of tritiumis approximately 12.5 years, how nuch of the tritium
concentration recently recorded is attributable to the pre-Novenber 1988 operati ons conducted at
the Separations and Waste Managenent area? How many liters of contam nated water at what pG /L
is being contributed daily, weekly, and/or nonthly by the "processing of existing inventories of
materials for a variety of purposes” within the F- and H Area Groundwater Qperable Units? Since
seepage basin closure activities were reportedly conpleted on January 4, 1991 (F-Area) and on
June 11, 1991 (H Area), where, and in what nanner are the contam nated wastes from conti nuing
operations being stored? Is this waste stream bei ng addressed by any of the alternatives?

2. Gven that the geography/geology in question is |located within portions of the SRS site that
wi || undoubtedly continue to be DOE-owned and contractor-operated for a very long tinme, it is
not obvious to me why the contam nated groundwater needs to be cleaned to residential drinking
wat er standards to satisfy DCE objectives, nor is it clear fromthe public informati on provi ded
that the preferred alternative for renediation will be able to nmeet this standard. Does DCE
have in hand in hand or has the U S. Congress budgeted sufficient ear-nmarked funds to fully

inpl enent all Phases of this project and still have funds avail able to address other alleged
severe environnental renediation problens at SRS (i.e., the Canyons, H gh Level Waste tank
farnms, Plutoniumstorage, etc.) at the sanme tine?



3. Inasmuch as "there is no known effective nethod to renove tritiumfromthe groundwater," it
woul d seem appropriate for DOE/ Westinghouse SR to establish a Human Studi es Project Teamto
coordinate research efforts with the Los Al anbs NL team and personnel /teans at other Research
Laboratories (i.e., Argonne NL, Brookhaven NL, |daho National Engineering Laboratory, Law ence
Ber kel ey Laboratory, Lawence Livernore NL, Cak Ridge NL, Pacific Northwest Laboratory, Sandia
NL, etc.) in an effort to determne the public health risks associated with absorption of
tritiumcontam nated water and water vapor through the skin, inhalation of tritiumcontani nated
wat er -vapor, ingestion of tritiumcontamnated |iquids, etc., and docunment the findings in
various public report, press rel eases, audio tapes, and video taped presentations as soon as
possible! A'so, it will be inportant to educate the public with regard to the origin of the
radi ation, the effects on humans and aninals at different concentrati ons or dosages and how

to recogni ze the synmptons of tritium poi soning.

cc: Drew Slaton, Public Involverent Coordi nator, Wstinghouse SRC
Bri an Costner, Energy Research Foundati on



Letter fromM. George M Mnot to the EPA
Response:

1. Levels of tritiumin the groundwater plunmes have general ly decreased since operation of the
basi ns was di scontinued in 1988. Additionally, the installation of the |ow perneability caps
over the basins has further controlled the migration of contami nants into the groundwater. Al

of the tritiumcurrently contained in the F&H Seepage Basins is due to pre-1988 operations.
There is no contam nated water currently being contributed to the F&H Area Seepage Basi ns.
Cont ami nated ef fluent water and any contam nated water due to processing of existing inventories
is transferred to the Effluent Treatnment Facility for processing

As stated in the WBRC Report, "Assessnent of Tritiumin the Savannah River Site Environnent,

is atritiumbalance for SRS operations from 1952 to 1991. The F&H Seepage Basi ns have recei ved
669, 790 Curies of tritium released 268,533 to Fourmle Creek, rel eased 202,567 Curies to the

at nrosphere through evaporation, and currently (as of 1991) the basins contain 37,618 Curties.
Subtracting the last three nunbers fromthe first gives a difference of 161,072 Curies, which is
the anmount of radioactivity elimnated through the radi oacti ve decay process.

2. CQurrently, only funding for Phase | of the F&H G oundwat er Remedi ati on Project has been
budgeted. Additional funding would be requested for the remaining phases, if required follow ng
a technical evaluation the Phase | Qperations

3. Since the early fifties, a significant anount of research has been conducted on the
transport, netabolism and radiation dose due to tritiumin the environnent. One of the better
ref erences was published by the National Council on Radiation Protection and Measurenents (NCRP)
as NCRP Report No. 62, Tritiumin the Environnent. It nmay be ordered from

NRCP Publ i cati ons

7910 Wodnont Avenue
Suite 800

Bet hesda, MD 20814- 3095

The International Commi ssion on Radiol ogical Protection (I CRP) has devel oped a quite thorough
al t hough sonmewhat conplicated systemfor calculating radiati on dose fromingestion, inhalation
and absorption of tritiumthrough the skin. |ICRP Publication 30, Part 1, contains tritium
information in addition to a description of the radiation dose calculation system It can be
ordered through your |ocal bookstore by referring to the identifier, ISBN O 08 022638 8

During the approximately 40 years of SRS operation, the tritiumdose for custoners of the
Beauf ort-Jasper Water Treatnent Plant was about 3 millirem (WBRC TR-93-214, Table 4-7).

During the sane tine period, the very conservative EPAlimt of 4 mlliremper year would have
allowed a dose of 160 millirem Future liquid releases of tritiumw |l decline since all
reactors are shut down and the inventory of tritiumin the seepage basins will be depleted by
the natural decayi ng process.

Letter fromM. W F. Law ess to the DCE

Response: The specific comments addressed regarding the lack of a scientific justification for
the project and concerns regarding cleanup to a residential standard have been previously
addressed in the general response section. (Reference comment responses for nunbers 2 and 4)



PAI NE COLLEGE
<I M5 SRC 0495225J>

Di vision of Natural Sciences and Mathenatics 1235 Fifteenth Street Augusta, Georgia
30901- 3182 (706)

Dr. Mario P. Fiori, Manager
Depart nent of Energy

Savannah River Qperations Ofice
P.O Box A

Ai ken, SC 29802

Dear Dr. Fiori: January 10, 1995

I was delighted last night to have the opportunity to attend the neeting in North Augusta
on the proposed plans for renmedi ati on of contam nated groundwater beneath the F-Area and H Area
Seepage Basins. But | was disturbed by the lack of scientific justification provided to support
what appears to be a high-mnded fishing expedition by the EPA and DHEC. Both agencies
repeatedly stated that the "punp-and-treat" nethod, at a capital and operating cost of $30-200
mllion dollars, is a five-year trial "to see what happens"” to the groundwater contam nation in
the area. That makes the project, in ny opinion, an experinental enterprise insufficiently
justified as a full-fledged environnental renediation capital project.

Anot her concern that | have is that the cleanup standard of the residential alternative
for this project was nandated by EPA/DHEC, yet no scientific justification was provided to
support their choice. Further, this EPA DHEC choice may conflict with a noti on noving through
the SRS CAB to zone the area enconpassing the Seepage Basins as industrial for cleanup purposes.

Before continuing with the Seepage Basin project, | recommend that it be submtted to
i ndependent scientific peer review to determ ne whether or not the project is justified on a
scientific, engineering, and cost basis.

Si ncerely,

<I MG SRC 0495225K>

W F. Law ess
Associ ate Professor of Mathematics and Psychol ogy

A Col |l ege of The United Methodist Church and the Christian Methodi st Epi scopal Church



<I M5 SRC 0495225L>
PAI NE COLLEGE

Di vision of Natural Sciences and Mathenatics 1235 Fifteenth Street Augusta, Ceorgia
30901-3182 (706) 821-

Dr. Mario P. Fiori, Manager
Depart nent of Energy

Savannah River Qperations Ofice
P.O Box A

Ai ken, SC 29802

Dear Dr. Fiori: January 25, 1995
Re: M/ last letter to you on F/H Seepage Basin Groundwater C eanup

I recommended to you in a letter dated January 10, 1995, that before DCE continues with
t he Seepage Basin project, the project be submtted to i ndependent scientific peer reviewto
determ ne whether or not it is justified on a scientific, engineering, and cost basis.

M/ recommendati on was based on the followi ng: there appeared to be a |lack of scientific
justification for the project; the cleanup standard of the residential alternative for the
proj ect was mandated by EPA/DHEC, yet no scientific justification was provided to support their
choi ce; and the EPA/DHEC choice may conflict with a notion noving through the SRS CAB to zone
the area enconpassi ng the Seepage Basins as industrial for cleanup purposes.

As you are aware, the notion was passed by the SRS CAB. The reason that | amwiting to
you today is because the CAB's ER Subcommittee, of which | am Co-Chair, has decided to consider
the F&H groundwat er renedi ati on project as the subject of its next notion to be presented at the

CAB's March neeting. Not knowing how this new notion will bee drafted (e.g., it likely wll
have input from EPA, DHEC, and others), and because of its tineliness and the need to involve
the public in inportant discussions of SRS issues. | request that you extend the F&H

G oundwat er public coment period until after the March neeting.
Si ncerely,
<I MG SRC 0495225M>

W F. Law ess
Associ ate Professor of Mathematics and Psychol ogy

A Col |l ege of The United Methodist Church and the Christian Methodi st Episcopal Church



Letter fromM. TimConnor to the EPA

1. W see no evidence at this tinme that renedial actions beyond those currently being
i npl enent ed under the RCRA Post O osure Care Requirenents are necessary to protect human health
and t he environnent.

Response: The | ROD has been nodified and it is stated that the SRS RCRA pernit is viewed as the
primary decision-nmaking authority and that the selected interimacti on under CERCLA is no
further action beyond that required by the corrective action as identified in the SRS RCRA
permt.

2. W respectfully take issue with the decision to seek public comment on a "No Renedi al
Action" option for the basins under CERCLA

Response: The "No Renedial Action" alternative is included in the description of alternatives
section as one of the three alternatives that were eval uated for remediation of the

contam nation at the F-Area Goundwater Qperable Unit. Alternative 3 (groundwater recovery,
treatnent, and injection) is the corrective action described in the 1992 RCRA Permt. This
action has been determned to be protective of hunman health and the environnent. Therefore, no
further action is required under CERCLA



ENERGY

RESEARCH
FOUNDATI ON
January 31, 1995
Frances O ose Hart Ti m Conner
Board Chai rwonman Associate Director

Theodore K Harris
Pr esi dent

M. Jeff Orane

U S. Environnmental Protection Agency, Region IV
345 Courtland Street

Atlanta, GA 30365

Dear M. O ane:

The Energy Research Foundation (ERF) has the following coments with respect to plans subnmitted
in Decenber of 1994 by the U S. Departnent of Energy's Savannah River Site (SRS) to neet the
requi renents of the Conprehensive Environnmental Response, Conpensation and Liability Act
(CERCLA) as such requirenents pertain to the F and H Area seepage basins at SRS.

ERF' s interest in the tinmely renediation of the F & H seepage basins and the contam nat ed
groundwat er associated with the basins goes back several years. During that tinme our views on
the issues invol ved have been repeatedly conveyed to both the South Carolina Departnent of

Heal th and Environnental Control (SCDHEC) and to SRS. Mbst recently, we submtted detailed
comrents on the Post O osure Care Requirenments of the basins in Cctober 1992 as part of the
conpl i ance process required by the federal Resource Conservati on and Recovery Act (RCRA). This
process led to SRS agreeing to install a renedial systemat the basins designed to prevent the
further spread of contamination into a surface streamat SRS which is a tributary to the
Savannah River.

It was and renmins our view that the evidence of the spread of contam nation and its neasurable
inpact on affected surface waters is a sound and conpelling basis for the renmedial action.

Mor eover, we believe the requirenents inposed by SCDHEC are wel | -anchored in the | aw and

settl ement agreenents negotiated with and signed by SRS

The only question which should be on the table now is whether additional renedial actions to
contain contaminants fromthe F & H seepage basins are necessary to satisfy the requirenents of
t he Conprehensi ve Environmental Response, Conpensation and Liability Act (CERCLA). Qur view on
this is two-fold:

1) W see no evidence at this tine that renedial actions beyond those currently
bei ng i npl ement ed under the RCRA Post C osure Care Requirenments are necessary
to protect hunman health and the environnent.

537 Harden Street
Col unbi a, South Carolina 29205
803- 256- 7298



2) W respectfully take issue with the decision to seek public comment on a "No
Renmedi al Action" option for the basins under CERCLA. In our view, the Federal
Facility Agreerment for SRS (Section 4, paragraph A) is clear that EPA's CERCLA
process will be used to augnent, rather than supplant, corrective neasures
reached under RCRA permt. In other words, the CERCLA process ought not be used
to underm ne RCRA or RCRA-based consent agreenents and enforcenent by the State
of South Carolina of its hazardous waste |aws.

The nost sensi bl e approach is one we thought the FFA | aid out whereby RCRA and CERCLA activities
are coordinated to ensure a mnimumof duplication and conflicting requirenments. W agree that
it is appropriate to exam ne RCRA-based decisions to ensure they satisfy CERCLA requirenents.
Yet, we don't believe the process is well-served when a CERCLA review invites challenges to
remedi al actions already agreed to by all parties via an open deci si on-naki ng process i n which
all parties, including the public, have had anple opportunity for input.

It is our hope that potential future conflicts and confusion can be avoided. W strongly
recommended that in instances |like that presented by the F & H seepage basi ns--where a

RCRA- based renedi al action has been devel oped and approved in accordance with the SRS RCRA
permt and other applicable requirenents--that EPA replace the "No Renedial Action" option with
a "No Further Renedial Action" option.

Notwi t hst andi ng EPA' s consideration of the "No Rendial Action" option at the F & H basins, we
beli eve the process and the outcone of the RCRA Post O osure Care Requirenents were fair to all
parties and consistent with the consent agreenents and the law. W therefore urge EPA to accept
the existing RCRA Post dosure Care Requirenents as satisfying the requirenments of CERCLA for
the remedi ati on of contam nated groundwater at the basins.

Si ncerely,

<I M5 SRC 0495225N>

cc: Tom Treger, DCE

Drew Sl ation, WSRC

Keith Colli nsworth, SCDHEC
Bri an Costner, ERF



